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II.— R.  Rawlinson,  M.Inst.C.E.,  C.B. 
III.— Sir  Antonio  Brady. 
Honorary  Local  Secretaries— H.  Percy  Boulnois,  M.Inst.C.E..  and 

E.  J.  Domvillb,  M.R.C.S.E. 
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NEWCASTLE-UPON-TYNE,   1882. 

^PtttOimt— CAPT.  DOUGLAS  GALTON,  R.B.,  C.B.,  D.C.L..  P.ILS. 

iirndients  of  Sections. 
Section     I.— Drnis  Emblbton,  M.D.,  F.B.C.S. 
••        II.— H.  Law,  M.Inst.CE. 

H       III.— Abthub  Mitchbll,  MJL,  M.D.,  LL.D.,  F.B.S. 
Honorary  Local  Secretaries— H.  E.  Abmstbono  and  J.  H.  Amos. 

GLASGOW,  1883. 

IPrntHmt.    PROF.  G.  M.  HUMPflBT,  M.D.,  F.R.S. 

^rcsiUmts  of  Sections. 

Section      I.— Pbof.  W.  T.  Gaibdnbb,  M.D.,  LL.D. 

„         II.~Pbop.  T.  Boobb  Smith.  F.R.I.B.A. 

III.— R.  Anoits  Smith,  Ph.D.,  F.CS. 

Honorary  Local  Secretaries— J.  B.  Russkll,  M.D.»  Jambs  Sbllabs, 

and  Hbnby  Johnston. 

DUBLIN,  1884. 

l^rcsilltnt.— SIR  ROBERT  RAWLINSON,  C.B. 

l^rcsiUmts  of  iSettums. 
Section      I.— T.  W.  Gbimshaw,  M.A.,  M.D. 
II.— C.  P.  Cotton,  M.Inst.CE. 
„        IIL— Chablbs  a.  Cambbon,  F.R.C.S.I. 

Honorary  Local  Secretaries— John  Bbybbibob,  Chablbs  A.  Cambbon, 
M.D.,  J.  J.  DiOGLES  La  Touchb,  M.A.,  Thomas  A.  Dbbw,  Q.H.A.,  and 
WnxiAM  R.  Maouibe,  F.R.Mbt.Soc. 

LEICESTER,  1885. 

^PTttaimt.-PROF.  F.  DE  CHAUMONT,  M.D.,  F.R.S. 

^ttsOimts  of  ^tctions. 
Section      I.— A^thub  Ransomb,  M.A^  M.D.,  F.R.S. 
„        IL — ^Pbbcival  Gobdon  Smith,  FJI.I.B.A. 
„       III.— William  Mabcbt,  M.D.,  FJI.Met.Soc.,  F.CS.  F.R.S. 
Honorary  Local  Secretaries — W.  E.  Buck,  M.A.,  M.D.,  and  A.  H. 

Paoet,  AJLI3.A. 

YORK,  1886. 

^Prtsdiciit.— SIR  SPENCER  WELLS,    Babt. 

IPrtsOimts  of  tectums. 
Section      I.— Pbof.  F.  db  Chaumont,  M.D.,  F.ILS. 

„        II.— Baldwin  Latham,  MJnst.CE.,  FJLMbt.Soc. 
,.       IIL— William  Whitabbb,  B.A..  F.G.S. 
Honorary  Local  Secretary— S.  W.  Nobth,  M.R.C.S. 
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BOLTON,   1887. 
^3tt«lPml.-RIGHT   nON.   LORD   BASING.   F.R.S. 
ISrnilicnls  d[  £((lioiu. 
Boetion      I.— Pbof.  J.  RrssiiLi,  Rrvnolds,  M.D.,  F.RS. 
II.-Pbof.  T.  Uaytkb  Lbwis.  F.SJI.,  F.It.I.B.A. 
IIL— PROK,  A.  DupB*.  PU.D.,  F.I.C..  F.C^.,  F.K.S. 
Conference  of  M.O.It.—Pttor.  W.  H.  Cobfikld,  H.A.,  M.D. 
Honorary  Local  Secrataries— R.  G.  IIinseix,  E.  Sbboeamt,  L.R.C.l' , 
M.B.C'.S.,  Mid  Ma&shall  RoBiNsoif. 

WORCESTER,    1889. 
^Ctmlimt— G.  W.  HASTINGS,  M.P..  J.P. 
l^traititntB  of  Stciioiu. 
Section      I.— Gbobok  Wilson.  M.A.,  M.D. 
„         H.— Henby  J.  Uartbn.  M.Isst.C.K. 

HI.— J.  W.  Tbipk,  M.D„  F.R.C.P.  F.E.Mkt.Soc. 
Conference  of  M.0,11,— Pbop.  W.  II.  Cobfikli>,  M.A.,  M.D, 
Honorary  Local  Secretaries — W.  Stramob,  M.D..  and  HoB.tCK 
SWBTE,  M.D. 

BRIGHTON,    1890. 
ptesilimt.— SIR  THOMAS  CRAWFORD.  K.C.B..  M.D. 
PttnSmts  of  Srctions. 
Section      !.— G.  Vivian  Poobk,  M.D.,  F.K.C.P. 
II.— Prop.  T.  Robkb  Smith,  F.R.I.B  A. 
III.— WiLUAM  ToPLKT,  F.R.S.,  F.G.S. 
Confefenceof  M.O.H.— Arthub  Newsholme.  M.D.,  D.P.H. 
Conference  of  InatiectorH  of  Nuisances— A lfbed  Cabpbmtkb,  M.D.,  M.R.C.P., 
D.P.H. 

Honorary  Local  Secretary— A.  Newsholms,  M.D. 

PORTSMOUTH,   1892. 
PtttiJml.-SIB  CU.^RLES  CAMERON.  M.D..  F.R.C3.I.,  D,r.ll. 

PltRltltntB  of  AcrtiDIlK. 

Section     I.— Prof.  J.  I.anb  Notteb,  M.D. 

II.— Jamkb  Lkmos.  M.Isbt.CE.,  F.R.I.B.A. 
in.— W.  .1,  Rdssbij,.  Ph.D.,  F.R.S. 
Confereoce  of  Naval  and  Militwy  Hygienisis— Inspkctob-Gbsbeai.  J.  D. 

Maclonald.  M.D.,  F.R.S. 
Cnnfarence  of  Medical  Offio9is  of  Henlth— Prop.  C.  Eblly,  M.D. 
Conference  of   Municipal    and    County   Engiueert  — U.   Pbbcy    Bodlnoii, 

M.lNaT.C.E. 
Canference  of  Sftnitsry  Inapeclota — Pbof.  A.  Wvntbb  Blyth. 
Conference  on  Domestic  Hygiene— Lady  Douolas  Galtow. 
Honorary  Local  Secretaries- Ai.bxasdmb  Uru-ard  and  B.  U.  Mpmbv. 
M.D.,  D.P.U. 


ZVl  CONGRESSIS  HELD  BY  THE  IXSTITUTB. 

LIVERPOOL,  1894. 
PtttiUmt— SIE  FRANCIS  SHARP  POWELL,  Babt.,  M.P. 

^tcsdumts  of  iSetttoius. 
Section     I.— £.  Klein,  If .D.,  F.RJ3. 
„        n.—G.  P.  Deacon,  M.Inst.C.E. 
„      IIL— Thomas  Stevenson,  M.D.,  FJft.C.P. 

Conference  of  Mercantile  Marine — Snt  W.  B.  Fobwood. 

Conference  of  Medical  Officers  of  Health— Chables  B.  Paget,  M.R.G.S., 

M.O.H.  Salford. 
Conference  of  Munidpal  and  County  Engineers— A.  M.  Fowlbr,  M.Inst.CE. 
Conference  of  Sanitary  Inspectors — Pbancis  Vacheb,  F.R.C.S. 
Conference  of  Ladies  on  Domestic  Hygiene — ^Thb  Ladt  Mayobbss  of 

LiVEBPOOL. 

Honorary  Local  Secretaries— H.  Percy  Boulnois,  MJnst.CE.,  and 

B.  W.  Hope,  M.D. 


NEWCASTLE-UPON-TYNE,    1896. 

^pruriUmt-RIGHT  HOX.  EARL  PERCY,  P.C. 

^toiHents  of  iSrctums. 
Section      I.— Pbof.  W.  H.  Corfirld,  M.A.,  M.D. 

„        IL— SiB  Andbew  Noble,  K.C.B.,  FJLS.,  M.Inst.CE. 
„       III.— W.  H.  Dines,  B.A^  F.R.Met.Soc. 

Conference  of  Port  Sanitary  Authorities — A.  Holt  Babbeb. 

Conference  of  Medical  Officers  of  Health— Alfbbd  Hill,  M.D.,  F.R.S.E. 

F.I.C. 
Conference  of  Municipal  and  County  Engineers^F.  J.  C.  May,  M.In8t.C,E. 
Conference  of  Sanitary  Inspectors— O.  Rrid,  M.D.,  D.P.H. 
Conference  on  Domestic  Hygiene,  The  Mayobess  of  Newcastle. 

Honorary  Local  Secretaries— H  .E.  Abicstbono,  D.Hy.,  and  J.  W. 

Hembbouoh,  M.D. 


LEEDS,    1897. 

PrwOlcnt— ROBERT  FARQUH ARSON,  M.D.,  F.R.C.P.LOND.,  MP., 

D.L.,  J.P. 

PranHmts  of  Sections. 
Section  I.— T.  Pridoin  Teale,  M.A.,  M.B.Oxon,  F.R.C.S.,  F.R.S. 
„    i I.— Lewis  Angell,  M.Inst.CE.,  F.R.I.B.A. 
„  III.— William  Whitakeb,  B.A.,  F.G.S.,  Assoc.Inst.C.E.,  F.R.S. 

Conference  on  River  Pollution — Major  Lamobock  Floweb,  F.R.Met.Soc. 
Conference  of  Municipal  Representatives — Councillor  B.  Wombbslry. 
Conference  of  Medical  Officers  of  Health— Edward  Seaton,  M.D^  F.R.C.P., 

F.C.S. 
(inference  of  Municipal  &  County  Engineers— Thomas  Hewson,  M.Inst.CE. 
Conference  of  Sanitary  Inspectors— Peter  Fyfb,  F.R.S.Edin. 
Conference  of  Ladies  on  Domestic  Hygiene — Mrs.  Fa  wees. 

Honorary  Local  Secretaries— J.  Spottiswoode  Camebon,  M.D.,  B.Sc., 
A.  E.  Pearson,  MJLCS.,  URCP.,  W.  Spinks,  AssocMJnst.CE. 
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FHE  SANITARY    INSTITUTE. 

ONGRESS  AT  NEWCASTLE-UPON-TYNE. 

(CantimiecL) 


CONFERENCE  OF  MEDICAL  OFFICERS 

OF  HEALTH. 


c  proceedings  of  the  Conference  commenced  with  an  address 
the  President,  Alfred  Hill,  M,D.,  F.RS.K,  F.I.C,  on 
)me  Remarks  on  Diphtheria,"  published  in  the  Journal,  Vol. 
II.,  Part  UL 


"  The  Control   of  Milk  Supplies  by  Sanitary  Authorities/^ 

by  T.  Coke  Squance,  M.D.,  M,S.,  L.S.Sc.,  F.C.S. 

(Member.; 

the  present  day,  with  the  enormous  strides  that  have  been 
e  in  sanitary  progress  and  the  consequent  enlightenment  of 
public,  it  would  at  first  sight  appear  that  the  control  of  a 
supply  of  such  importance  to  the  community  as  milk  would 
irally  be  vested  in  sanitary  authorities ;  but  this  is  far  from 
g  the  case,  and  before  it  can  become  an  accomplished  fact 
apathy  of  the  majority  of  sanitary  authorities  will  have 
3  overcome. 

is  true  that  something  has  been  done  under  the  Milkshops 
Dairies  Order  to  ensure  better  provision  for  the  welfare 
be  herd,  greater  cleanliness  in  the  byres  and  dairies,  and 
)  attention  to  the  scouring  of  the  milk  cans,  &c.,  but  in 
I  of  this  in  many  places  the  bye-laws  are  practically  not 
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£'        coMianx  or  Jtuc  marum  xs  baiotaxt  ArxBuiuauui. 


and  the  idovenk  methods  cf  aim-  durvmm  are  far 
tAfi*  mitcL  tiit:  niie  instead  of  Iksiq^  tiie  esccfrtaoxL 

^iieuFeikaUy  we  ackiicm*le(}^  thai  ndlk  k  a  2iiost  patent 
fftcuir  in  tiie  t^cnrvevaiice  tjf  cEkeafie^  iviule  practacaLDr  ^vre  do 
littie  ur  tiotkiug  to  olnuflcte  thk  dazk^fer.  An  experieDoe  of 
fiiauiv  y^am  «id  u  hur^  ac(|uiuictaait)e  MiA.  mcne  of  the  dairr 
f  jtmi^  in  Ibe  couixt^'  of  JOuribam  baT^e  cxmiiDoed  tbe  inxter 
tiiat  until  tiie  milk  tstunilv  is  under  tlie  dirad  cantrol  of  sasi* 
lan'  atitiiorifMss  ibe  ijnncijjal  dangers  miiicji  attadi  to  it  will 
cuiitinue  to  exist,  'lliere  is  no  more  cociserratiTY  infridiial 
tliac  tiie  JBritisli  f  anxKnu  who  is,  as  a  mle;  qnitie  ccnteot  to 
cuuduet  iiif  busuifsas  as  iiis  f alihca:  did  bef cire  Imn.  beliering  in 
tiie  lieaitb^ving  odour  df  tbe  arock  beap  adjoining  tbe  brre^ 
and  resistinir  vendlatkin  because  it  decreases  tbe  vield  of  milt. 

Oil  ttucb  a  iurm  tlie  Irrres  are  geoendlj  small  and  over 
crowded,  iuadeqaaEitthr  vtattilatad,  paremefit  broken  and  uneven, 
stalls  and  f ^ediuig  tnvQjdKS  <&1t.  A  brre  like  tbts  mar  be 
describedi — of    couzae   irit^  eperr  apdkigv  to  tbe  diade   of 

Tenn^'ftoi) : 

• 

J  tuTD  about,  aind  in  azkd  out, 

Tbe  anMsU  m^  sot  albznng ; 
UTitfa  b&K  and  libere,  moaue  dong  about. 

And  beire  a&d  tbem,  Bccie  urine. 


Immediaielr  Ufore  minniig  time  tbe  soiled  straw  and  dung 
are  removed  and  f revb  lix^dor  put  down,  so  that  tbe  air  becomes 
ladeo  witb  parudies  it  drr  dung  and  otber  refuse ;  at  least,  one 
of  tbe  niUkers  ba«  just  been  engaged  in  removing  tbe  manure^ 
and  his  bauds  ai%  not  anacbred  heScre  be  ocMumences  bis  lacteal 
duties,  upuu  teats  fre^oeDtlv  coreied  with  excrement. 

Tlie  milk  palls  after  exMsure  to  tbe  contaminated  air  are 
•emptied  wUf  bur^  or  milk  cans,  of  course  without  the  milk 
beu*^  pr«^iotta!r  euciksd  or  strained,  the  bungs  of  which  are 
tbeo  tijcUteaued  Witb  a  piece  <rf  rag  not  always  of  the  most 
^^ieauSr  ievOTj^*,  after  which  the  cans  are  delivered  at  their 
<iie«fUuctM«^  ti^r  sulk  bojr  facilitating  the  emptA-ing  by  removing 
♦wue  Uw^  -i'Xi,  hk  fingers  still  remaining  coated  with  what 
^,Wv*>  >ta<r2^et  at  matt^  in  the  wrong  place.  There  are, 
Jjv»*->^.  «<J;  g^r^  erilf  when  we  consider  that  these  over- 

,••-{#►?:  r,nf>^  Uu^  f:fmXziTi  two  or  three  animals  affected  with 
T^nfMvA^  <a^h  ztixmaXs  fAxtzVL  being  the  best  milkers  amongst 
^Ti**  te^x^A  f  twAhffin  of  the  henL" 

THw  (tiiU  i**  g:*<Tyfrr2\\y  reserved  for  delicate  children  who 
'M*rf^,  ''^^pxi  ^^ffi^t^A  •*  milk  from  one  cow  ;"  if  there  is  no  special 
A-Amr>m*>nt  in  thi.^  direction,  the  milk  yielded  is  mixed  with 
♦iUt  irawn  from  th^  others  and  distributed  to  the  consumers. 


*-# 
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The  water  supply  is  generally  from  the  village  pond  to  which 
e  cattle  have  access,  which  is  not  unf requently  polluted  with 
nrage,  and  used  by  dogs  as  a  bathing  place  and  public  con* 
nience. 

Fortunately  there  are  exceptions  to  this  state  of  things,  and 

3ry  care  is  taken  on  many  dairy  farms  to  ensure  a  supply  of 

re  milk.     To  remedy  these  evils  it  is  very  desirable  that 

dtary  authorities  should  have  the  control  of  milk  supplies, 

b  under  existing  circumstances  much  could  be  done  if  the 

»-laws  under  the  **Milk  Shops  and  Dairies  Order"  were 

ictly  enforced,  and  if  they  were  increased  in  stringency  a 

tat  improvement  in  cleanliness  would  result. 

Jnf ortunately  it  often  happens  in  rural  districts  that  these 

>-laws  are  to  a  very  great  extent  inoperative  as  there  is  no 

liematic  inspection  of  the  farms,  and  as  farmers  are  generally 

1  represented  on  the  District  Council,  they  are,  unless  men 

>   acknowledge  the  present  evils,  naturally  averse   to   any 

)s  being  taken  which  would  interfere  with  them.     As  far  as 

own  experience  goes  there  is  no  more  obstructive  individual 

sanitary  reforms  being  carried   out  upon  farms  than  the 

trict  Councillor  who  is  a  farmer,  and  in  no  particular  is  this 

■e  marked  than  in  that  of  drinking  water  supply,  when  after 

wins  attention  again  and  again  to  the  dangers  attaching  to  a 

ited  source,  one  is  met  by  the  practical  farmer  stating  that 

s  prefer  such  water,  and  that  he  has  never  known   harm 

lit ;  of  course  the  views  of  the  practical  man  prevail  over 

e  of  the  Medical  Officer  of  Health,  wlio  is  not  unf  requently 

irded  as  a  visionary. 

.gain,  the  majority  of  the  public,  while  interested  in  the  ques- 
of  a  pure  and  wholesome  supply  of  water  for  household 
>oses,  are  content  to  acquiesce  in  the  present  condition  of 
collection  and  distribution  of  milk,  quite  oblivious  of  the 
that  Nature  never  intended  milk  to  be  delivered  into  pails, 
to  be  a  direct  supply  from  the  teat  into  the  mouth  of  the 
depending  upon  that  source  of  nourishment ;  and  who, 
>tless,  when  arrived  at  bovine  vears  of  discretion  will 
ively  murmur — 

"  Who  lulled  me  when  I  could  not  rftst  ? 

My  Mother. 
Who  fed  me  from  her  gentle  breast  ? 

My  Mother.'' 

it  was  generally  recognised  that  the  present  condition  was 

great  extent  artificial,  being  nature's   method  improved 

by  human  agency,  I  am  convinced  that  the  public  would 

:en  to  the  fact  that  it  was  in  the  highest  degree  necessary 
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that  the  human  agency  should  be  made  as  perfect  as  possible, 
so  that  the  danger  of  contamination  should  be  reduced  to  ar 
minimum. 

There  will  be  some  difficulty  in  getting  sanitary  authorities 
in  country  districts  to  interest  themselves  in  this  question  ;  in 
the  towns  it  will  be  easier,  partly  because,  as  a  rule,  farmers  are 
not  directly  represented  on  the  Council,  but  principally  on 
account  of  the  dangers  attaching  to  a  contaminated  milk  supply 
being  much  more  apparent  amongst  a  condensed  than  a  scat- 
tered population. 

If,  nowever,  the  public  become  thoroughly  alive  to  the 
necessity  of  the  milk  supply  being  under  control,  the  question 
of  the  exercise  of  such  control  will  soon  be  settled.  In  the 
meantime  something  may  be  done,  on  the  one  hand  to  rouse* 
sanitary  authorities,  and  upon  the  other  to  educate  public 
opinion  by  getting  Public  Institutions  to  adopt  measures  for 
tne  control  of  the  milk  supplied  to  them,  by  having  clauses 
inserted  in  the  contracts  which  will  necessitate  reforms  being 
carried  out,  the  nature  of  which  will  ensure  a  better  price  to* 
the  farmer  for  his  produce,  and  the  advertising  of  the  conditions 
from  time  to  time  will  attract  public  attention  and  attract 
customers  to  the  dairy  farm  where  such  precautions  are  taken  ; 
and  so  farmers  will  find  that  it  is  to  their  self-interest  to  keep 
the  quality  and  purity  of  the  milk  supplied  by  them  at  the 
highest  possible  standard  of  excellence,  tnus  securing  a  decided 
advantage  to  the  public,  by  appealing  to  the  L.S.I).  instincts 
of  the  dairy  farmer. 

"  For  what  is  worth  in  anything, 
But  so  much  money  as  'twill  bring.** 

BtUUr^  Budibrcts. 

The  danger  of  the  transmission  of  typhoid  fever,  diphtheria, 
scarlatina,  &c.,  by  infected  milk  is  now  so  universally  recog- 
m'sed  that  it  is  unnecessary  to  do  more  than  mention  it ;  but 
the  fact  needs  attention  that  diarrhoea  (sometimes  of  a  fatal  type) 
is  frequently  caused  by  young  children  drinking  sour  milk  during 
the  summer  months,  owing  to  no  steps  having  been  taken  to  cool 
the  milk  before  it  leaves  the  farm  or  dairy,  thus  permitting  it 
to  be  in  the  most  favourable  condition  for  the  reception  of  the 
Bacterium  Lactis  which  abounds  in  the  vicinity  of  dairies.  To 
produce  gastro-intestinal  trouble  in  young  and  delicate  children 
it  is  not  necessary  for  the  milk  to  be  obviously  sour,  but  '^  just 
on  the  turn ; "  and  some  of  the  outbreaks  of  diarrhoea  which 
occur  in  wards  set  apart  for  children  in  general  hospitals  are 
undoubtedly  due  to  this  cause. 
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The  gravest  feature  about  the  milk  supply  is  the  great,  and 
)elieye  increasing,  danger  of  the  conveyance  of  tuoercidosiBy 
consequence  of  the  large  number  of  animals  infected,  which 
8  been  variously  estimated  at  from  thirty  to  forty  per  cent, 
herds. 

From  my  own  necessarily  limited  observation  I  have  come 
the  conclusion  that  the  reason  why  some  patients  develop 
)erculosis  after  typhoid  fever  is  on  account  of  drinking 
ected  milk,  when  tne  powers  of  resistance  are  so  reduced  by 
I  fever  that  they  fall  easy  victims  to  the  onslaught  of  Koch  s 
dllus. 

[  consider  that  at  any  rate  some  of  the  cases  that  have  been 
ked  upon  as  instances  of  mistaken  dia^niosis,  viz.,  tuberculosis 
ing  £een  regarded  as  typhoid  fev^are  in  r^ty  rapidly 
sloped  tuberculosis  following  tjrphoid  fever  due  to  the  causes 
ve  mentioned. 

£j  friend,  Dr.  Scurfield,  who  is  intensely  interested  in  the 
stion  of  the  control  of  milk  supplies,  and  to  whom  I  am  much 
Bbted  for  information  on  certain  aspects  of  the  question,  has, 
m  initial  step,  got  the  Sunderland  Town  Council  to  admit 
necessity  for  such  action  being  taken  by  communicating 
ti  various  public  institutions,  and  in  this  connection  I  have 
Rm  up  a  series  of  regulations  for  submission  to  the  Com- 
bee  of  the  Sunderlana  Infirmary  for  the  control  of  the  milk 
3lied  to  that  institution. 

liese  regulations   I  append  as,  when  somewhat  amplified, 
r  would  suffice. 

Regulations  for  Scpply  of  Milk. 

Every  effort  to  ensure  cleanliness  in  milking  to  be  made, 
udder  of  each  cow  to  be  properly  cleansed,  and  the  hands 
le  milkers  to  be  thoroughly  washed  with  soap  and  water. 
Where  practicable  the  cows  to  be  milked  in  a  shed  apart 
i  the  byre,  but  if  milking  is  carried  out  in  the  latter,  straw 
manure  must  be  removed  at  such  hours  as  will  render  the 
as  free  from  dust  as  possible  at  milking  times. 
The  farmer  to  provide  a  cooler,  and  the  milk  to  be  pro- 
r  strained  and  cooled  immediately  after  milking. 
Any  case  of  infectious  disease  (including  consumption)  in 
inmates  of  the  farm  buildings  or  any  workers  on  the  farm 
i  immediately  reported  to  the  Committee  of  the  Sunder- 
Infirmary  and  the  Sanitary  Authority  for  the  District. 
A  supply  of  pure  water  must  be  provided  for  the  cattle, 
ipecial  attention  paid  to  the  freedom  of  ponds,  &c.,  from 
ze  contamination. 
The  dairy  to  be  separate  from  the  house,  and  it,  and  the 
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provisions  for  cleansing  cans,  &c.,  to  be  in  accordance  with  the 
bye-laws  under  the  Milk  Shops  and  Dairies  Order. 

7.  The  regulations  as  to  cubic  space,  ventilation,  cleansing, 
and  lime-wasning  of  byres,  as  described  in  above-mentioned 
bye-laws  to  be  strictly  adhered  to. 

8.  All  the  animals  to  be  either  tested  with  tuberculin  or 
inspected  by  a  qualified  veterinarv  surgeon  at  least  once  every 
three  months,  by  whom  a  certificate  of  freedom  from  tuber- 
culosis  must  be  given. 

9.  The  milk  must  be  of  good  quality,  and  a  sample  may  be 
taken  and  analysed  at  any  time  by  direction  of  the  House 
Committee. 

10.  Every  facility  must  be  given  for  the  inspection  of  the 
cattle  and  farm  by  the  House  Committee  or  any  one  deputed 
by  them. 

11.  From  time  to  time  the  Infirmary  Committee  shall  adver- 
tise in  the  local  papers  the  name  or  names  of  farmers  who 
supply  "  Milk  under  Control,"  from  cows  guaranteed  free 
from  tuberculosis. 

The  most  important  point  is,  of  course,  the  guarantee  that 
the  herd  is  free  from  tuberculosis,  and  this  can  oitly  satisfac- 
torily be  given  after  testing  with  tuberculin,  but  as  it  will  be 
almost  impossible  to  get  this  carried  out  at  first,  a  step  will  be 
gained  by  the  periodical  inspection  of  the  herd  by  a  qualified 
veterinary  surgeon.  When  the  time  is  ripe  for  the  control  to 
be  vested  in  sanitary  authorities,  the  regulations  referred  to 
could  be  amplified,  and  the  tuberculin  test  instead  of  being  per- 
missive become  obligatory. 

While  this  would  ensure  purity  of  supply  to  large  and 
regular  customers,  there  would  still  be  many  consumers  who  do 
not  depend  upon  any  regular  supply,  but  obtain  the  milk  from 

Eeripatetic  vendors,  some  of  whom  work  on  a  very  small  scale, 
uying  their  supply  from  larger  dealers  and  mixing  and  dividing 
it  not  unfrequently  in  their  small  and  ill-ventilated  dwelling- 
rooms.  I  have  known  this  done  in  houses  where  typhoid  fever 
was  existent.  Even  in  the  case  of  those  who  act  as  distributors 
for  some  of  the  Dairy  Companies  adequate  care  is  not  taken, 
and  in  many  cases  the  purveyors  are  not  registered. 

The  milk  generally  comes  from  consideraole  distances  and  is 
hawked  about  the  streets,  and  that  which  is  not  sold  is  taken  to 
the  cottage  of  the  vendor  when  in  an  out-lying  district,  and, 
as  I  have  actually  seen,  is  sometimes  stored  in  the  washhouse 
while  the  family  washing  is  being  proceeded  with,  and  remains 
there  until  the  next  day  when  it  is  sent  to  the  central  depots 
there  to  be  sold  at  a  cheap  rate. 
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This  supply  to  the  poor  cannot  be  controlled  in  the  same 
ay  as  the  supply  to  the  better  classes,  as  there  would  be 
ractically  no  incentive  to  the  purveyors  to  follow  out  the 
tgulations,  if  permissive,  as  no  better  price  could  be  obtained 
t)m  their  customers. 

In  conclusion,  1  venture  to  affirm  that  everyone  who  has 
^nsidered  the  subject  and  has  seen  the  evils  of  the  present 
stem,  must  come  to  the  conclusion  that  milk  supplies  should 
» under  the  direct  control  of  sanitary  authorities,  but  I  fear 
iis  will  not  become  so  in  the  near  future  but  will  rather  have 
be  led  up  to  by  getting  those  connected  with  public  institu- 
ms  interested  in  the  subject,  and  in  this  way  at  any  rate  the 
terest  of  a  section  of  the  general  public  would  become  aroused, 
d  an  increased  demand  for  "  Alilk  under  Control "  created, 
itil  the  direct  control  by  sanitary  authorities  would  neces- 
rily  follow,  and  one  of  the  most  important  articles  of  food,  in 
ct  the  most  important  as  far  as  childhood  is  concerned,  cease 
be  the  vehicle  by  which  so  often  disease  and  death  are  con- 
fed  into  the  household. 


wlation  Hospitals  for  Rural  Districts"  by  Roger  McNeill., 

M.D.Ed.,  D.P.H.Camb. 

(Member.) 

ABSTRACT. 

^ECTIOUS  diseases  are  less  prevalent  in  remote  localities  with 
rse  populations  than  in  large  towns,  and  rural  districts 
rounding  them,  or  in  frequent  communication  with  them. 
ring  the  past  two  years  infectious  diseases  were  more 
valent  in  the  rural  parts  of  the  counties  of  Midlothian, 
lark,  Dumbarton,  and  Renfrew  than  in  the  towns  of 
nburgh,  Glasgow,  Paisley,  and  Greenock,  which  are  all 
ated  in  or  near  these  counties.  It  is  worth  remarking  that 
hese  towns  43  per  cent,  of  infectious  cases  were  isolated  in 
pitals,  while  in  the  rural  districts  surrounding  them  this 
^ution  was  only  carried  out  in  14  per  cent,  of  the  cases, 
lospital  provision  for  the  isolation  of  disease  in  country 
nets  is  essential,  not  merely  for  the  protection  of  the  rui-al 
alation,  but  of  the  town  population  as  well.  If  infection 
lowed  to  spread  among  communities  near  to  or  in  frec^uent 
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communication  with  towns,  the  towns  continually  suffer,  and 
no  sooner  is  the  disease  extinguished  in  one  part  than  it  starts 
in  another,  while  it  spreads  more  rapidly  and  is  more  difficult 
to  eradicate  owing  to  the  density  of  the  population.  Had 
preventive  measures  been  generally  adopted  in  country  districts, 
town  authorities  would  have  been  able  to  check  infectious 
diseases  more  efficiently  than  they  have  hitherto  done.  This 
would  in  turn  react  favourably  on  the  prevalence  of  disease  in 
country  districts.  The  Local  Authorities  of  rural  districts  near 
to  or  in  immediate  communication  with  populous  centres  should 
take  this  phase  of  the  question  into  consideration  with  the  least 
possible  delay.  The  area  for  efficient  and  uniform  action  should 
really  embrace  that  occupied  by  the  whole  community;  this, 
however,  is  rendered  impossible  by  our  system  of  local  self- 
government. 

In  establishing  Isolation  Hospitals  it  is  most  essential  that, 
even  as  a  temporary  provision,  no  hospital  should  be  erected 
which  is  likely  to  bring  discredit  on  our  system  of  notification 
and  isolation  of  infectious  diseases ;  and  it  should  be  kept  in  view 
that  large  Isolation  Hospitals  can  be  erected  at  less  cost,  and 
that  they  can  be  managed  more  economically  and  more  efficiently 
than  two  or  more  small  hospitals  providing  the  same  accommo- 
dation and  conveniences  among  them.  With  a  view,  therefore, 
to  economy  and  efficiency  it  is  desirable,  so  far  as  circum- 
stances will  permit,  to  provide  the  smallest  possible  number  of 
hospitals,  and  these  should  be  of  sufficient  size  and  accommo- 
dation to  meet  the  requirements  of  the  largest  practicable 
areas.  Different  Local  Authorities,  both  Burghal  and  Rural, 
should  combine  for  this  purpose.  With  a  view  to  bringing  about 
a  combination  of  autnorities  where  necessary,  it  might  be 
better  to  delay  the  erection  of  separate  hospitals  for  a  reason- 
able time,  rather  than  make  provision  that  could  not  afterwards 
be  altered.  With  properly  constructed  ambulance  conveyances 
the  hospital  might  be  made  to  serve  a  large  area.  Where  the 
population  is  sparse  towards  the  boundary  of  a  proposed  Hospital 
area — the  radius  might  extend  to  twelve  or  fifteen  miles,  as 
cases  conveyed  from  long  distances  would  be  few — and  where 
the  condition  of  the  patient  necessitated  a  delay  of  removal  for 
some  days,  the  danger  of  the  spread  of  infection  would  be  less 
than  in  the  more  crowded  centres. 

The  number  of  beds  to  be  provided  should  vary  in  different 
localities  in  accordance  with  the  prevalence  of  disease,  the 
social  position  of  the  people,  the  house  accommodation,  and  the 
population.  A  small  population  requires  a  larger  proportion  of 
oeds  per  1,000  than  a  large  one. 

Temporary  and  removable  huts  are  not  sufficient  for  rural 
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itricts.  Even  in  thinly  populated  districts  permanent  pro- 
ion  should  be  made,  and  hospitals  should  always  be  kept  in 
idiness  for  the  admission  of  patients. 

With  respect  to  the  disposal  of  sewage,  typhmd,  diphtheria, 
1  cholera  excreta  should  be  burnt  in  suitable  destructors, 
pensive  destructors  cannot  be  provided  for  small  rural  hos- 
alS|  but  such  provision  is  not  necessaiy  if  the  ground  is  of 
Bdent  size,  and  the  site  is  reasonably  isolated.  Where  no 
fer  is  within  reach,  the  sewage  may  require  to  be  filtered, 
ler  through  porous  earth  or  artificial  niters,  before  being 
charged  into  streams  or  on  to  a  piece  of  land  utilized  for 
t  purpose. 

llTith  regard  to  disinfection,  A.  B.  Reek's  apparatus  is  recom- 

ided  for  the  larger  class  of  rural  hospitals,  while  for  the 

iller  hospitals,  where  time  is  not  so  pressing,  Koch's  cylinder, 

sribed  by  Flugge,  steeping  in  a  solution  of  corrosive  subli- 

ie,  boiling,  prolonged  drying,  and  aerating  may  suffice. 

V^ith  reference  to  hospital  management,  every  hospital  should 

ander  the  management  of  a  committee  responsible  to  the 

al  Authority.    A  resident  medical  officer  should,  if  possible, 

provided.     The  relation  of  the  Medical  Officer  of  Health 

be  hospital  and  the  attendance  of  medical  practitioners  on 

r  own  cases  in  hospitals,  are  delicate  questions.     Whenever 

possible  to  find  one  practitioner,  whether  he  be  Medical 

^r  of  Health  or  not,  who  has  the  confidence  of  his  colleagues 

he  district,  it  is  desirable  that  he  should  be  appointed  as 

pital  Medical  Officer  in  sole  charije.     These  questions  must 

ecided  in  different  districts  according  to  local  considerations 

circumstances.      Nurses  should  be  permanently  employed 

le  larger  hospitals,  and  in  the  case  of  the  smaller  buildings, 

ision  should  be  made  whereby  the  services  of  a  nurse  or 

es  could  be  procured  when  required  with  the  least  possible 

r. 

le  question  of  small-pox  hospitals  need  not  be  discussed, 
rate  provision  is  necessary  for  that  disease,  but  in  country 
icts  it  is  now  fortunately  so  rarely  met  with,  and  its  spread 
be  checked  so  easilv  bv  efficient  vaccination  and  re- 
nation,  that  permanent  hospitals  are  no  longer  required 
>t  in  the  more  populous  localities. 

is  beyond  the  scope  of  the  paper  to  enter  into  details 
"ding  the  planning  and  construction  of  Isolation  Hospitals, 
those  wishing  to  study  these  matters  are  referred  to  a 
t  by  Dr.  Thome  Thorne  on  '*  The  Use  and  Influence  of 
itals  for  Infectious  Diseases  " ;  an  article  by  Mr.  Percival 
on  Smith,  "  On  the  Planning  and  Construction  of  Hos- 
.  for  Infectious  Diseases,"  published  in  the  Epidemiolo^caX. 
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Society's  Transactions,  Vol.  IL,  1882-83;  and  a  volume  on 
"The  Prevention  of  Epidemics,  and  the  Construction  and 
Management  of  Isolation  Hospitals,"  by  myself. 

Plans  of  ten  different  hospitals,  with  accommodation  varying 
from  four  to  sixty-four  beds,  were  distributed  at  the  meeting, 
and  briefly  described. 


'^  The  Control  and  Supervision  of  Public  Water  Supplies  by 
Sanitary  Authorities^^  by  Charles  Porter,  M.D.Ire., 
D.P.H.'Camb.,  M.R.C.S.,  Medical  Officer  of  Health  for 
Stockport. 

ABSTRACT. 

Water  in  sufficient  quantity  has  always  been  a  prime  necessity 
of  life  and  determining  factor  of  human  settlements.  Similar 
anxiety  as  to  its  quality  was  by  no  means  so  general,  and 
religious  sentiment  rather  than  sanitary  motive  was,  even  with 
the  highly  civilized  Greeks  and  Romans,  the  principal  cause  of 
ancient  prohibitions  of  pollution  of  sources  of  public  supply. 
In  our  own  time  stringent  enactments  penalizing  such  befoul- 
ment  exist  {vide  Waterworks  Clauses  Act,  1847)  but  are  too 
often  allowed  to  become  a  dead  letter,  despite  the  terrible 
lessons  of  the  colossal  power  for  evil  of  contaminated  water 
afforded  by  the  cholera  and  typhoid  epidemics  of  the  last  half 
century.  Reviewing  the  principal  statutory  water  powers  and 
duties  of  sanitary  authorities,  we  find  that  the  Public  Health 
Act,  1875,  enacts  that  any  urban  or  rural  authority  may  provide 
their  district  with  a  supply  of  water  proper  and  sufficient  for 
public  and  private  purposes;  and  though  the  words  "may 
provide  "  are  permissive  and  enabling,  if  the  local  authority  do 
not  avail  themselves  of  this  power  where  water  is  required,  and 
they  can  procure  it,  they  will  be  in  default,  and  can  be 
compelled  by  the  Local  Government  Board  to  make  such 
provision  (Ibid.  Sect.  299).  For  the  purpose  stated  the  local 
authority  may  either  contract  with  any  person  for  a  supply,  or 
construct  or  purchase  waterworks,  and  Sect.  55  orders  that  the 
local  authority  shall  provide  and  keep  in  such  waterworks  a 
supply  of  pure  and  wholesome  water.  It  is  curious  that  the 
Public  Health  Act  contains  no  such  specific  requirement  in 
regard  to  private  water  undertakings,  but  this  is  met  by  Sect. 
35  of  the  Waterworks  Clauses  Act,  1847,  which  requires  such 
private  persons  or  companies  to  provide  and  keep  in  the  pipes  to 
be  laid  down  by  them  a  supply  of  pure  and  wholesome  water. 
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fScient  for  the  domestic  use  of  all  the  inhabitants  within  the 

nits  of  their  area  of  supply.     Within  the  service-area  of  a 

gaily  constituted  company^  a  local  authority  cannot,  however^ 

nstrnct  waterworks  (except  for  the  supply  of  water  for  their 

m  use),  so  long  as  that  company  are  able  and  willing  to  supply 

iter  proper  and  sufficient  for  all  reasonable  purposes  for  wnich 

is  required ;  and  Sect.  52  provides  that  any  difference  as  to 

lat  is  proper  and  sufficient  is  to  be  decided  by  arbitration. 

r  the  Public  Health  Act,  1875,  Sect.  70,  any  local  authority  ij^ 

ipowered  under  certain  conditions  to  obtain  a  justice's  order 

•  the  permanent  or  temporary  closure  or  limited  use  of  a 

blic  or  private  pump,  well,  tank,  or   cistern.      Lastly,  the 

iblic  Health  (Water)  Act,  1878,  Sect.  7,  makes  it  a  duty  of 

ny  rural  sanitary  authority  from  time  to  time  to  take  such 

ps  as  may  be  necessary  to  ascertain  the  condition  of  the  water 

>ply  within  their  district,  and  if  there  be  reasonable  ground 

believing  that  any  house  therein  is  without  a  proper  and 

Bcient  supply  of  wholesome  water,  the  authority  or  any  of 

ir   duly   authorized  officers    are    empowered   to   enter  the 

ises  in  question  or  the  premises  from  which  the  water  supply 

y  be  derived,  for  the  purpose  of  ascertaining  whether  such 

tse  has  such  a  supply  within  a  reasonable  distance.     Sect  11 

X)wers  the  Local  Government  Board  to  invest  any  urban 

itary  authority  with  all  or  any  of  these  powers,  but,  having 

ed  the  question  in  Stockport,  I  was  advised  by  the  Town 

rk  that  neither  the  general  intention  of  the  Act  nor  the 

lal  wording  of  the  Section  appear  to  justify  compulsory  entry 

my  waterworks  outride  the  clistx'ict,  and  probably  not  inside  ; 

!h    depends    on    the   meaning   of    the   word    '^premises." 

itary  authorities  outside  the  metropolis  are^  therefore,  virtually 

tout  any  powers  of  compulsory  supervision  except  in  regard 

^lls  or  pumps.      In  the  metropolis,  under  the  Water  Acts 

1852  and  1871,   the   Board  of   Trade   was   authorized   to 

luct   inquiries   and   to   invest   inspectors  with  compulsory 

ers  of  entry,  and  of  compelling  information  in  regard  to 

unsatisfactory  supply,  ancl  the  office  of  Water  Examiner* 

created,  the   powers   and   duty  of  this   official  being  to 

ddically  visit  the  filters,  &c.,  of  the  companies  to  see  that 

r  supply  was  efficiently  filtered.     Such  '^efficient  filtration" 

jly  meant  that  the  water  should  be  "  clear,  bright,  and  free 

I  suspended   matter,''   crude   and    primitive   requirements 

''  met  by  many  very  inferior  sewage  effluents,  and  notably  by 


Ilia  appointment  is  now  apparently  made  and  inquiries  conducted  by 
ocal  GoTemment  Board,  vide  Min.  Evid.  K.  Com.  Metrop.  Water  Supply, 
par  12,909  et  seq. 


12  OUTBBEAE  OF  EABIBB  IS   CBOYDON. 

the  cholera-laden  water  of  the  famous  Broad  Street  pump  in 
London.  The  London  Water  Examiner^s  work  is  supplemented 
by  chemical  and  bacterial  examinations  of  the  raw  liver  water,  of 
the  filtered  effluent,  and  of  water  from  the  service  pipes,  by  Dr. 
Edward  Frankland,  for  the  companies  and  the  Local  Govern- 
ment Board.  The  recent  Royal  Commission  on  the  Metropolitan 
Water  Supply  has,  however,  strongly  urged  the  appointment  of 
an  examiner  with  the  fullest  nowers  of  compulsory  entry  and 
investigation,  to  supervise  and  report  upon  the  purification 
processes.  If  this  admirable  recommendation  be  necessary  for 
London,  where  the  Official  Water  Examiner  has  beep  invariably 
admitted  to  the  works  "  without  hesitation  and  with  all  courtesy," 
how  much  more  so  is  it  called  for  in  communities  where  there  is  no 
Water  Examiner,  and  where  private  water  companies, "  tempted 
to  choose  between  dividends  and  disease,"  too  often  resent  with 
pious  indignation  any  suggestion  of  shortcomings  in  quality  or 
quantity  of  supply,  and  possible  imperfections  of  source  or  purifi- 
cation. Adequate  powers  of  inspection  of  all  foods  and  especially 
milk  ah*eady  exist.  It  is,  therefore,  an  unaccountable  anomaly  that 
although  the  lives  and  health  of  thousands  may  be  endangered 
by  impure  water  supply,  extra-metropolitan  sanitary  authorities 
are  practically  impotent  xohere  water  is  supplied  by  a  company. 
It  is  surely  time  that  serious  organized  effort  was  maae  to 
obtain  for  the  authorized  officers  of  any  authority  full  right  of 
entry,  inspection  and  sampling  at  any  time  to  and  in  all  sources, 
&c,  of  public  water  supplies,  and  especially  in  regard  to  works 
of  water  purification. 


*'  An  Account  oj  an  Outbreak  of  Rabies  in  tlie  County  Borough  of 
Croydon  in  the  Autumn  of  1895,  and  an  Outline  of  the 
Anti-rabic  Treatment  by  Inoculation  at  the  Pasteur  Institute^* 
by  Leonard  Wildb,*M.D.,  M.R.C.P.,  D.P.H. 

ABSTRACT. 

During  the  autumn  of  1895  rabies  became  prevalent  in  the 
Home  Counties  and  led  to  the  enforcement  of  the  Muzzling 
Order. 

Altogether  six  cases  of  persons  bitten  by  rabid  dogs  were 
reportea  to  the  Croydon  Health  Department;  one  developed 
hydrophobia,  and  five  of  the  victims  were  sent  to  Paris,  at  the 
expense  of  the  Corporation,  for  treatment  by  anti-rabic  inocu- 
lation at  the  Pasteur  Institute. 

The  fatal  case  had  been  advised  to  undergo  the  Pasteur 
treatment,  but  declined  on  the  ground  that  he  did  not  believe 
in  it.     After  an  incubation  period  of  44  days  symptoms  of 
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'drophobia  made  their  appearance.  Spasms  and  inability  Ur 
rallow  floids  set  in  on  the  following  day,  and  death  took  place 
.  the  eighth  day. 

The  anti-rabic  treatment  employed  at  the  Pasteur  Institute 
osists  of  the  inoculation  of  the  virus  of  rabies,  which  has^ 
en  modified  by  transmission  through  rabbits,  and  subsequent 
posnre  to  diy  air. 

It  was  experimentally  discovered  that  this   virus   has   its 

ulence  modified  by  passing  it  through  different  species  of 

imals.     Rabbits,   guinea  pigs,   hens,   monkeys  are  all  sus- 

^tible  to  it,  and  by  a  succession  of  passages  through  animals 

the  same  race  the  virus  after  a  time  reaches  a  fixed  degree 

virulence.     A  virus  which  produces  rabies  in  a  rabbit  on 

>  seventh  day  and  causes  death  on  the  tenth  day  or  later 

hat  used  for  human  inoculation  and  the  perpetuation  of  the* 

)ase  in  other  animals.     The  virus  is  located  chiefly  in  the 

in  and  spinal  cord,  and  if  the  spinal  cord  of  a  rabbit  thus 

culated  is  removed  and  exposed  to  a  current  of  dry  air,  it 

ound  that  the  activity  oi  the  virus  becomes  less  and  less 

ording  to  the  number  of  days  it  has  been  so  exposed  up  to 

fourteenth  day,  after  which  it  becomes  inert  and  useless. 

?hese  facts  have  been  applied  in  the  preventive  inoculation' 

itment.     A  number  oi  spinal  marrows   are   suspended  in 

ks,  the  air  inside  which  is  kept  dry  by  means  of  caustic 

ish.     There  is  thus  a  series  of  fourteen  marrows  under- 

ig  various  stages  of  desiccation.     The  fluid  for  inoculation 

repared  by  triturating  a  small  piece  of  one  of  the  drying 

rows  in  a  little  sterilized  veal  broth,  and  the  first  inocu- 

>n  is  made  by  injecting  under  the  skin  from  three  to  five 

c  centimetres  of  the  preparation  of  a  marrow  which  has 

I  dried  for  fourteen  days.     The  next  inoculation  is  with 

ailar  preparation  which  has  been  exposed  for  thirteen  days, 

so  on  until  the  •  strongest  preparation  is  injected.     The 

alation  is  repeated  daily,  and  each  injection  confers  pro- 

on  against  the  next  stronger  one,  until  finally  the  patient 

loculated  .with  a  very  virulent  prepai'ation  which  has  only 

dried  for  three  or  four  days.     This  last  injection  is  equal 

tensity  to  the  virus  of  a  rabid  dog. 

lie  above  is  an  outline  of  the  treatment  of  ordinary  cases, 
luration  depending  upon  the  number  and  situation  of  the 
.  Persons  bitten  through  the  clothes  and  single  bites  on 
lands  are  given  fifteen  days'  treatment ;  bites  on  the  face 
mltiple  bites  elsewhere  receive  eighteen  to  twenty  days. 
'  serious  bites  or  those  inflicted  by  wolves  are  subjected  to 
is  known  as  the  "intensive  method"  of  treatment,  the 
tions  being  repeated  twice  daily,  and  the  strongest  pre- 


,ft¥ig$iivm^  ifOfliHi  linns'  m^uilhr  irsasftKti.      Im 

.jejl»>il^.;i»KiiiJMion  IbRft-  ffimim  im«k;  squbc'  fc^  dlnddkff  bane  been 

\Wtb  mt^urii  nv  fBiL»  ^^Ksutj  <of  Att  tircntamifr  iit  vaj  be 
-i^'viMKMli^Tivii  xHm  KL  PatKUenor^  &i«dlf  deRCzillwdl  ilr  »;  |vophT- 
•  ji^i^.^^mHi  rinf}  ih)  :ttiKr  (fe^j^rsmft*  (cuuraiiui^  It  »  «ff  n»  mwmtl  wlira 
^fiiti!^  'i-'%tf'?)^)^fti»atlf  ^iibipfinAoaL  bane  omfce'  tiKir  ag^firamice^  for 

rit  the  ithwrntm-  <^t9m>  ^naits^  «£  caactlr  :«nulbr  cases  treated 
•t^tti  .-mit  miAiuttt  antttt-ffabat  iiMxciillatioii^  tike  obIt  practical 
ifMi'^^Atm  (\fi  tAe*  -va&aas:  «€  tbe  BKtbod  is  a  doaqmrisioii  of  the 
(i4»$st1t«t7im  ftvinu  &m?fimipAnAia  among:  e^err  1<(M^  persons  bitten 
b^  M(Kg^  mAitfl  (JA$^  aoid  not  jo  treated^  whb  tbe  deatb-iate 
2>ttfoni^  mvw  IMM)  guaftoMDllii.  «iibaiitted  to  tbe  treatment. 

ThiB  rleadtHiaite^  iEnMiD  bindrophobia  among  persons  bitten  by 
allf^^&H  i!ahiH!  annwaJtK.  pnbliuied  bj  tbe  Frencb  Board  of 
kl4i>aitiiv  t^^  1^  jr«aBri>  l^f  to  1^72,  are  shown  in  tbe  accgm- 

iPmnt  tiu»»^  and  Engfish  records  it  mar  be  roogfaly  stated 
1\\M  <\t  everjr  \W$  persons  bitten  by  alleged  rabid  animals,  60 
^sHua^  i^cnt  £ree  aoid  tbe  remaining  40  develop  hydrophobia ; 
anitr  hatHoitr^  tbat  erery  one  of  tbe  40  persons  is  ineTitably 
(ii»5f€aieri  tfy  a  tefribie  death. 

T&e  mahs  of  the  antinrabic  Miccinations  at  the  Past^ir  In- 
ftt^&vfte  for  the  ten  years  1886  to  1895,  and  the  detailed  resolts 
fcMT  \^^  divided  into  three  categories,  are  also  given. 

According  to  these  figures  we  find  that  notwithstanding  the 
tratment,  the  mortality  is  about  one  per  1000 ;  withoat  it,  as 
we  have  seen,  it  amount  to  30  or  40  per  cent* 

It  may  not  be  generally  known  that  the  heads  of  all  animals 
iwrpected  of  having  died  of  rabies  may  be  now  sent  to  the 
Brown  Institution  for  confimiation  by  experimental  means. 
This  takes  from  10  to  17  days,  and  it  has  been  suggested  that 
%-ictims  should  await  tlie  result  of  such  examination  and  allow 
this  time  to  elaj^se  before  tho  application  of  pivventive  treatment. 

If,  however,  the  PuHknir  trt»atinont  bo  decided  upon,  the 
necessity  for  early  eominuncouu'nt  oannot  bo  tix)  of  ten  repeated. 

The  certificate  of  a  vot-4«rinurv  MurgiHtn  based  upon  the 
symptoms  of  rabies  observed  in  tho  dog  during  life,  supported 
by  affirmative  evidence  at  uii  ordinary  a\itopay,  must  therefore 
be  regarded  as  sufiicient  U)  Justify  thu  application  of  the  treat- 
ment without  further  dt'luy, 

Two  other  methodb  whii'h  urn  ^MiAMiind  to  bo  curative  may  be 
briefly  alluded  to. 
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The  Buisson  treatmeut  lias  been  loudly  advocated  by  many 
|tersoiis  who  are  unacquainted  with  the  pathology  of  hydro- 
phobia.     It  consists  of  excessive  sweating  by  means  of  Turkish 
End  vapours  baths.     No  donbt  this  form  of  "  euro  "  has  been 
In   cases  of  "  hysterical   hyilrophohia "   where   ex- 
1  tremely   neurotic   individuals   have  imagined   that   they  liave 
been  fiitten  by  a  rabid  animal,  and  have  excited  themselves 
I  into  a  condition  of  spurious  hy<lrophobia,  but  in  these  cases  any 
)r  no  treatment  would  have  been  ecjually  efficacious.     More- 
iver,  the  statistics  furnished  by  the  exponents  of  this  method 
I  have  never  been   convincing,  and  except  as  a  speculative  veu- 
I  tore  it  has  fallen  into  disuse. 

On  the  other  hand  another  method  based  upon  the  principle 

r  of  serum  therapeutics,  which  has  proved  so  successful  in  the 

L  treatment  of  diphtheria,  has   been  c|uit«   recently  applied  to 

I  rabies,  and  in  the  near  future  may  possibly  take  the  place  of 

I  Pasteur's  vaccination  process.     It  is  claimed  for  the  anti-rabic 

t  wnun  treatment  that  it  is  more  efficacious  and  more  convenient 

I  tlian  the  rather  lengthy  Pasteur  metliod.     It  acta  with  great 

tapidity,    and    an   animal   injected   with   the   serum   becomes 

protected  within  a  few  minutes.     One  injection  will  save  uu 

inoculated  rabbit  although  applied  at  an   advanced  stage  of 

incubation.     It  can,  therefore,  be  employed  at  a  much  later 

period   of    incubation   than   was   possiole    under  the   Pasteur 

method.     Tlie  preparation  of  the  serum  can  be  preserved  in  a 

dry   form,   forwarded   through   the   post  and  applied  by  any 

medical  man  throughout  the  kingdom  by  injection  under  the 

L  skin. 

Should  this  anti-rabic  serum  method  prove  efficacious  in  its 
L  application  to  man  then  possibly  the  decision  of  the  Brown 
Blsstitotion  may  be  awaited  without  too  great  a  risk. 


DeathrTtUes  from  Hydrophobia    amont/  Persons  Bitten   i 
alleged  Rabid  AnimaU. 
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iniinCIPALITISS  AND  THB  SUBMSBGED  TENTH. 


Results  of  tJie  Anti-Rabic  Vaccinations  at  the  Pasteur  Institute 

for  the  Years  1886  to  1895. 
AXNALES  DE  LINSTITUT  PASTEUR. 


Years. 

Persons  Treated. 

Deaths. 

Mortality  per  cent. 

1866 

2,671 

25 

0-94 

1887 

1,770 

14 

0-79 

1888 

1,622 

9 

0-55 

1889 

1,8S0 

7 

0-38 

1890 

1,540 

5 

0-32 

1891 

1,559 

4 

0-25 

1892 

1,790 

4 

0*22 

1893 

1,648 

6 

0-36 

1894 

1,387 

7 

0-50 

1895 

1,520 

2 

0-13 

Results  for  1895 ^  divided  into  Categories  A,  B,  C, 

A.  Babies  Experimentally  Confirmed. 

B.  Babies  Certified  by  Veterinary  Experiment. 

C.  Animal  Suspected  of  having  Babies. 


Bites  on  the  Head. 

Bites  on  the  Hands. 

Bites  on  the  Limbs. 

Totals. 

Traatad.  DMtiia.  Xort 

Tk«aUKL  DmUis.  Xort 

TrMted.  DMtba.  Mort 

TrMted.  DMtlu.  Mart* 

Class  A... 

18          0          0 

62        0        0 

42        0        0 

122           0          0 

Class  B... 

106       0       0 

555        1    018 

286        1    0-35 

949       2    0*24 

Class  C... 

30       0       0 

212        0        0 

207       0       0 

449        0        0 

Totals ... 

156        0        0     829        1    0*12 

535        1    0-18 

1520        2    0*13 

^^  Some  Duties  which  will  devolve  upon  Municipalities  in  con^ 
nection  vntfi  the  Public  and  the  Submerged  Tenth^*^  by  R. 
Sydney  Mabsden,  M.D.,  D.Sc,  D.F.H.,  F.RS.Edin., 
Medical  Officer  of  Health  for  Birkenhead. 

(Membeb.) 

Anyone  who  occupies  himself  with  sanitary  problems  of  reform, 
must  sooner  or  later  have  his  attention  turned  to  the  great 
question  of  how  we  are  to  deal  with  the  outcasts  of  Society  to 
whom  we  commonly  allude  as  the  **  Submerged  Tenth." 

The  housing  of  these  people,  the  reforming  of  their  habits  of 
life,  and  the  improvement  of  their  general  sanitary  surround- 
ings, forms  one  of  the  most  difficult  problems  with  which 
Municipalities  have  to  deal ;  and,  in  my  opinion,  the  study  of 
this  social  sanitary  question  at  the  present  time  deserves  to  fix 
the  attention  of  Meaical  Officers  of  Health. 

In  every  country  it  is  beginning  to  attract  much  attention. 


B.  BTBKIT  MABBBlir.  17 

d  will  soon  occupy  a  prominent  position  in  the  minds  of 
litarjr  and  social  reformers* 

It  is  beyond  a  doubt  that  a  profound  work  of  decomposition 

i  of  reconstruction  will  have  to  be  undertaken,  and  whoever 

1  are,  whatever  may  be  your  speciality^  as  health  experts  you 

inot  remain  indifferent  to  this  movement,  for  it  surrounds 

1  on  every  side.     Whilst  Acts  of   Parliament  are  being 

Ained  day  after  day  by  our  different  Municipalities  for  the 

truction  of  the  loathsome  dwellings  in  which  these  people  at 

sent  live,  no  proper  consideration   is  being  given  to  the 

iple  themselves  after  they  have  been  turned  out  (although  it 

ms  a  natural  sequence  that   both   should  be   dealt  with 

ether) ;  the  result  is  that  they  simply  go  into  other  better 

ises  and  soon  convert  them  into  similar  hovels  to  the  ones 

n  which  they  have  come,  and  thereby  cause  a  general  depre« 

ion  in  value  of  the  property  in  the  district  to  which  tney 

e  wended  their  flight. 

3ie  question  therefore  naturally  arises,  How  are  yon  going 

leal  with  these  people  t     How  help  them  to  attain  to  a 

ler  and  more  healthy  form  of  life  for  both  body  and  mind  ? 

merly  the  solution  of  this  problem  was  very  simple.     On 

one  hand  there  was  the  counsel  of  ascetic  chanty — give 

I ;  on  the  other  the  all-sufficient  political  economists  said : 

world  progresses  in  accordance  with  natural  laws;   the 

uggle  for  existence  "  goes  on  in  the  midst  of  society  as  well 

n   the  forest  or  the  sea,    and  those  best  adapted  to  the 

unstances  surrounding  them — the  strong  survive,  the  weak 

ih,  and  thus  we  progress.     Therefore,  let  them  continue  in 

'  present  condition  to  be  annihilated  gradually  and  slowly 

isease  and  want,  according  to  natural  law  and  the  circum- 

^s  of  their  environment. 

it  we  can  no  longer  accept  either  of  these  solutions  of  the 
uliy.  Charity  has  failed,  and  must  of  necessity  fail,  to 
t  such  a  change  as  is  required ;  whilst  the  modem  doctrine 
bmism  protests  against  nature  being  left  to  work  her  own 
t  will,  for  the  strongest  to  triumph  and  the  weak  to  go  to 
rail.  And  at  the  same  time  the  rest  of  the  community 
out  for  protection  against  the  evils  accruing  from  the 
nt  form  oi  life  of  these  neglected  people.  We  need,  there- 
to reconsider  the  question. 

even  nothing  can  be  done  for  the  adult  population  of  our 
t  slums,  the,  as  yet,  uncontaminated  child-life  cries  for 
r  surroundings.  There  is  a  growing  feehng  amongst  the 
fc  and  best  oi  our  citizens  that  something  will  have  to  be 
by  our  great  Municipalities  to  remedy  this  evil  and  im- 
the  conditions  which  surround  them. 

OL*  xvm.    PAST  I.  ia 


i 
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It  is  a  question  of  economics  not  less  than  one  of  sanitary 
importance^  for  anything  which  tends  to  seriously  impair  the 
capacity  for  labour  in  the  health  and  physical  and  moral  well- 
being  of  the  people  becomes  a  national  calamity ;  and  if  we  are 
to  get  any  real  advance  we  must  commence  at  the  lowest  step 
of  the  ladder  with  the  new  life  which  has  not  yet  received  its 
final  impression.  Let  us  assume  for  the  present  that  the  mass 
of  persons  forming  any  given  community  have  a  right  to  be 
protected  from  the  evils  and  dangers  accruing  to  them  from 
the  thriftless,  filthy,  and  demoralismg  habits  whicli  attend  and 
accompany  the  present  form  of  existence  of  these  sediments  of 
society,  and  I  consider  that  the  community  has  a  right  to 
interfere  with  the  personal  habits  of  such  people  as  are  either 
incapable  or  unwilling  to  live  in  such  a  manner  as  not  to  be  a 
danger  to  the  public  health  in  its  widest  sense.  How  then 
shall  we  approach  this  problem  ?  Permit  me,  in  a  few  words, 
to  tell  you  what  I  thmk  of  it.  In  the  first  place  I  do  not 
expect  here  to-day  to  jget  any  efficient  and  inmiediate  answer  as 
to  how  to  grapple  with  the  difficulty. 

The  problem  is  too  great  to  be  dealt  with  in  a  few  minutes' 
consideration,  but  what  I  aim  at  is  an  interchange  of  opinion 
amongst  us,  with  a  view  of  setting  a  ball  rolling  which  shall 
ultimately  crush  out  of  existence  the  present  insanitary  condi' 
tions  of  our  slums. 

We  must  first  consider  as  to  whether  a  man  or  woman,  who 
has  drifted  so  low  in  the  human  scale  as  to  be  totally  unfit  to 
carry  out  even  the  most  ordinary  functions  of  domestic  life  and 
parental  duty  in  a  satisfactory  manner,  ought  not,  ipso  factOy  to 
De  compelled  by  law  to  pass  into  a  scheduled  class,  in  which 
they  shall  be  under  official  inspection  of  the  Sanitary  Authority 
of  their  district. 

If,  under  such  conditions,  they  do  not  improve,  they  should 
be  compelled  to  reside  in  certain  public  dwellings,  constructed 
something  after  the  model  of  the  best  form  of  common-lodging 
house,  provided  with  proper  means  of  washing  and  personal 
cleanliness,  and  they  should  be  compelled  to  conform  to  the 
regulations  in  force.  Elach  inmate  would  be  provided  with  a 
6ei)arate  bed,  whilst  the  sexes  would  have  to  occupy  different 
ajjartments,  so  as  to  prevent  further  increase  of  the  families 
which  they  had  alreaay  proved  themselves  unable  to  support 
and  bring  up  in  a  proper  manner.  The  children  would  have 
to  be  taken  care  of,  as  they  are  at  present  in  the  workhouse, 
and  thus  brought  up  under  more  favourable  conditions  of  body 
and  mind  with  better  external  influences — whilst  personal 
cleanliness  would  be  enforced  upon  all.  In  return  for  these 
beds  and  general  dwellings  the  adults  would  have  to  pay  such 
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Bom  per  week  to  the  keeper  (or  do  an  eqaivalent  amount  of 

>rk)  as  woald  just  pay  the  expenses  entailed  by  them,  and  if 

ey  refused    to  do  so,  they  ought  then   to   be  passed  on 

solutely  to  the  workhouse,  and  put  under  the  pauper-master 

d  the  Poor  Law  Government.     There  would  thus  be  no 

lucement  to  them  to  continue  under  municipal  shelter  longer 

in  they  were  absolutely  forced ;  indeed,  the  fact  would  have 

be   constantly  pressed  on  them  that  residence   in    these 

alters  was  to  be  only  a  temporary  means  to  an  end,  with  the 

rpose  of  helping  them,  and  to  give  them  a  chance  of  getting 

o  a  better  state  of  life,  and  with  a  view  to  their  going  out 

lin  to  start  new  homes  under  more  favourable  conditions. 

rhus  they  would  gradually  learn  the  laws  and  comforts  of 

uiliness  and  personal  tidiness   in   dress,  which  would  ulti- 

tely  react  on  their  moral  nature,  and  make  them  feel  that 

y  might  after  all,  with  a  little  effort  on  their  own  part, 

ome  respectable  members  of  the  community. 

cannot  help  thinking  that  a  large  proportion  of  them 

dd  gladly  avail  themselves  of  such  an  opportunity  of  reclaim, 

scially  such  as  had  formerly  known  better  times  ;  and  under 

circumstances  the  children  would  be  removed  from  the 

lence  of  their  present  dreadful  surroundings  and  thus  given 

lance  at  least  of  becoming  useful  members  of  society. 

should  like  to  hear  the  views  of  my  fellow  medical  officers 

his  subject,  and  hope  it  may  receive  adequate  discussion. 

>pe  also  that  they  will  get  their  authorities  to  consider  the 

»tion   with   a   view   to   representations   being   sent   to  our 

emment,  telling  them  that  we  require  special  powers  to 

with  the  existing  state  of  affairs,  and  that  it  is  their  duty 

ome  to  our  assistance,  and  to  make  it  possible  for  us  to 

s  this  class  of  people  from  their  present  condition  to  one 

)  fitting  their  position  as  members  of  a  great  and  civilized 

munity. 


'hole-time  service^  of  Medical  Officers  of  Health  versus 
^Part-time  service,'''  by  F.  J.  Waldo,  M.D.,  Med.  Off. 
Health,  The  Temple  and  St.  George's,  Southwark,  and 
David  Walsh,  M.D. 

NOTE. 

conclusions  arrived  at  by  the  authors  of  this  paper  are 
Hows : — 

The  Medical  Officer  of  Health  should  be,  except  under 
r  imaginable  but  rare  cases,  a  ^^  whole-time  "  man. 


Jii  AJUS  COAL-MDTEBS  EXEMTT  FBOM  CLSCER^ 

X  ?L»^.t  wbeoever  possible  he  should  have  scmie  preriouff 
^.^^iTir*;/-*  «A  ufXuaX  medical  practice. 

i    'ij^A2,   tiitt  ^^  whole-time"  man  is  more  likely  to  be  in 
.#^M  u  *'S\\  iujt  brc^her  medical  practitioners. 

t    ir'.»^;u  afypTiintments  are  generally  speakinpr  to  be  con- 
U\,.,.»'.A  %iv  JKiiu/rh  the  same  gronnd  as  *^ part-time **  service. 

?  i-^«^/  ki»  ad^juate  salary  is  necessary,  and  that  secoritj 
f   '  ,«.»j.c  .vv.'t^t  \m:  absolutely  secured  for  competent  officers. 

'  i\,^r.  M  hrrattered  rural  and  small  urban  districts  the 
«v,4U«. '  4»^^.eyjntUA  mav  be  centralized,  and  united  into  a 
-  . . , .  i .    ,*4 .;  >jW7  a  ut  hority. 

t.**^  \/^  ^zisting  ** part-time"  posts  be  abolished  without 

/     /  ,^j    ^di*r  matter  of  **  whole  **  or  **  part-time  "  employment 
'  .:i, ;  /  sujisX  careful  inrestigation  and  report  by  a 
ii.  >  '€i.}iyjijxUid  for  the  purpose. 


'I 


^.^,^»i,'\wAJfrf^     exempt     from      Cancer?"     by    ThOMAS^ 
.  .  'Au..  iLJL.  4LD.,  F.K.C.P.,  Physician  to  the  Royal 
...*:.....<«.•;.  i^'vvcaiftle-apon-T\-ne. 

(^Iember.) 

ARSTBACT. 

'  ji^.'tuA^jCLa'.z:^.  Medical  Review"  for  October,  1895, 

.  ,    /<r/^/  \'}  Mj.  Law  Webb  in  which  he  shows  that  the 

,  i  .-.     /v»i^rjt  *-iy;y  a  remarkable  immunity  from  cancer; 

:.,.    ,^.*:u-'xr  jaj^r  Dr.  Oliver  sets  forth  the  results  of  a 

I    .      ..<://:ir.r.ii  i,^  Uj  whether  such  immunity  is  extended 

.1 y  i> -.rrr^'iiiiUrrland  and  Durham. 

.,    ;./.    \"  '  7>arj  ^o'ling  June«  18V>5,  1,211  coal  miners 

..•«.if  ri'--:'  ..vv.  tfcit  Royal  Infirmary,  Xewcastle-apon- 

.  .1    '-.    »;c '  •  t.vffrir»r*i  frx>m  some  form  or  other  of  mali^ 

.••  "liiT  y'/rttumberland  miners  admitted^  4*6^  ^ 

...     .*tu:ri'    ^:A  *A  the  I>urham  miners  t>-6'  ^.     In 

.  I .    •-*./:  , . .  I  i  iTx^.n  rj\  miong  the  coal-miners  ailmitteid,  the 

'..fv.!":   Z'l      ,   and  in   the   Durham   County 

•..,.1^    .*i*  rhat  it  i>  impoiSsiiWe  to  gauge  with 

r*../..*i*r   ',i   ':anc»?r  prevalent   e^"en   among  the 

,.'-..      #4 i I »/•:•;    ".y    *irur'Iy   taking   the    statistics  of 

^,     \ar  ^r-«f/a:?r!«  Intirmar}*^  but  he  maintains  that 
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s  to  this  institution  most  miners  would  come  at  some  time  or 
ler  of  their  illness. 

From  the  official  returns  of  the  coal  miners  enga£;ed  in 

»rthamberland,  and  from  the  material  which  he  has  collected 

m  the  above-mentioned  three  institutions,  he  finds  that  the 

icer  returns  of  total  coal-miners  working  in  Northumberland 

respond  to  0*05  °/q,  and  in  Durham  to  0*065  °/q — spread  over 

period  of  nearly  five  years."      Over  England  and   Wales 

lerally  the  deaths  from  cancer  amount  to  0*07  °/q.    These 

ires  demonstrate — (1)  That  the  coal  miners  of  Northumber- 

d  and  Durham  are  not  exempt  from  cancer;  and  (2)  That 

lie  they  have  no  special  immunity  from  this  disease  they  do 

appear  to  be  more  predisposed  to  it  (as  Montagnon  has 

ntamed),  but  suffer  less  than  the  general  population. 

t  is  tempting  to  speculate   upon  the  explanation  of  the 

larkable   circumstance  that   wnerea^   chimney-sweepers — a 

B  of  men  whose  work  brings  them  into  the  closest  contact 

1  the  products  left  by  the  iit^omplete  combustion  of  coal — 

specially  liable   to  cancer,  coal  miners   have  no  special 

lency  to  this  disease.     Dr.  Oliver  remarks,  **In  the  case  of 

chimney-sweep  the  cancer  has  been  attributed  to  friction  of 

Y  clothes,  want  of  washing  and  keeping  the  body  cleanly,  and 

le  irritant  or  chemical  action  of  soot  upon  the  skin.     It  is 

rlv  not  due  to  mechanical  irritation,  otherwise  the  miner 

imed  with  coal  dust,  whose  clothes  are  also  dirty  and  whose 

c  is  hard  and  exposes  the  skin  to  great  friction,  would  not 

y  such  comparative  immunity  from  the  disease.     A  chemical 

ige  therefore  must  occur  in  coal  when  burnt,  whereby  the 

acquires,  in   some   way   or   other,   chemical   and   cancer 

ucing  qualities  not  present  in  the  coal  itself.     So  far  as  the 

iney  sweeper  is  concerned  Mr.  Butlin  has  stated  that  it  is 

K)ot  of  hard  coal  that  is  most  productive  of  cancer." 


9  Difficulties  and  Duties  of  the  Medical  Officer  of  Health 
under  the  Notification  of  Infectious  Diseases  Act^^  by 
William  Berry,  F.R.C.S.I.,  D.P.H.,  Med.  Off.  Health 
for  Wig€ui.  s      ^ 

NOTE. 

his  paper  Dr.  Berry  dealt  chiefly  with  the  difficulties 
he  had  experienced  from  receiving  notification  certificates 
[i  were,  owing  to  errors  in  medical  diagnosis,  incorrect, 
difficulties  which  arose  when  the  certificates  were  not 
irded  with  the  necessary  dispatch  were  also  discussed. 


jbiNCK  OF  MUNICIPAL  AND  COUNTY 
KNGINBERS. 


^^tii^v  A  tUv  Conference  commenced  with  an  address 
.ivuU  ^*»  **'  ^*-  ^^y*  MJn5t.C.E.,  published  in  the 


vn 


^4   .Hid  Ihtkih  tip€9y**  byR.S.  ROUNTHWAITE, 

VliSTRACT. 

.>o»^»vluiU»«  V  ivuiarks  having  reference  to  preTious 

..u  <i»i'U  A   Y^y^'  jointing,  the  author  proceeded 

\\    ^k\ii\k\    ol   iho  ittouibers  of  that  Association 

.,  ;   V'«»vu4lV    KiigJiuvrH)  and  by  many  who  were 

\    x\^{i  ♦kv\mv  thnt  clay  jointing  was  looked  upon 

»V.kMiM4ii  »4»ul  igtKU'auce;  nevertheless,  he  was, 

.MU'MMuiiv^H   ♦♦^^v^  o\iH*rienct\  in  favour  of  it  as 

liMu   \\\iU  hU  i^lH^r  the  author  gave  shortly 
,  VMhiul»»^*»»M  Uio  Mibiwt  at  that  conference,  and 

iK.     Miv    M*v**<     vliftVnvmx*    of  opinion  which 

IK.,     uKh  »  i   IviNxsvu  g^mtUnwu  who  were  daily 

y,\su.   .M»l    xx^»»ki  \^f   »%^wvnigi\  and   who  were 

,,  iHi'its   »*»^*  ^\\thvvr  v\>nturv\l  to  think  that 

u,  J   ^.  I   .M«i\»-l  >^>*^^^»  «^^^  ^^^^'^^  '^^^^  *"'^  ^^^  ^'® 

,..^,1,1    Im     ls\y\  kU'ww^  v^^^^l  1*^^  ^^*«*-  moreover, 

'»     \,  \Usi   Hh'  |^»>^^v^^K^^u^l  advi^^^r  of  a  sanitary 

VVl    I  U     i^'^'l  l^'^^l  *^»vv  IvMV^thomxl  exivrience  in 

^  I  ^  ,  ,,,.,»,.n..Mx^  ^^-v^  Uo  vvntendeil  that 
';  ,.  „.  ^  l^.^u.Ua  ^^u  the  viUHhtyof  the  clay 
y/'  li  UuW  "^^^^^   »*'^^'  wtVmHl  n>  se\'eral 
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md  work  executed  with  cement  joints  to  have  been  defective 
)m  end  to  end. 

With  the  view  of  ascertaining  the  practice  and  experience  of 
e  Engineers  to  other  Corporations,  the  author  had  addressed 
eries  to  these  gentlemen  on  the  subject,  and  briefly  alluded 
the  replies  received. 

The  objections  urged  against  cement  jointing  were,  in  his 
inion,  by  no  means  few  or  insignificant,  and  were  considered 
the  following  order,  viz. : — 

[1)  There  cannot  be  sufficient  certainty  that  in  the  execution 
the  work  the  joint  is  carefully  and  properly  wiped  off  on  the 
ide,  and  that  no  ridge  of  cement  is  left  inside  to  harden 
the  joint.  The  least  carelessness  at  this  point  will  undoubt- 
Y  cause  an  accretion  of  sediment,  which  will  grow  and  grow 
dl  it  attains  such  proportions  as  must  result  in  serious 
osits,  and  the  consequent  generation  of  noxious  sewer  gas. 

2)  Neither  can  there  be  any  certainty  that  after  the  pipes 
jointed,  and  whilst  they  remain  uncovered,  workmen  will 
walk  or  step  upon  them.  With  every  care  and  supervision 
i  will  occur,  and  to  a  cement  joint  especially  must  be  and 
isastrous. 

3)  After  the  joints  are  made  and  set,  or  partially  set,  the 
lor  is  not  by  any  means  satisfied  that  the  weight  of  earth 
ig,  together  with  the  process  of  filling  and  ramming,  does 
cause  some  degree  of  subsidence,  or  sufficient  and  unequal 
lement  to  fracture  the  joint. 

\)  In  case  of  such  fracture  leakage  is  almost  certain  to  take 
e,  and  must  eventually  result  in  subsidence  of  the  adjoining 

8. 

i)  In  making  branch  connections  with  a  sewer  or  drain 
l;ed  in  cement,  and  in  case  of  a  stoppage  in  pipes  similarly 
ied,  it  becomes  necessary  to  break  away  and  remove  several 
}  before  being  able  to  secure  a  perfect  socket  for  making 
.;  and  further,  in  making  good  such  pipes  with  cement, 
not  possible  to  wipe  off  inside  the  cement  joint,  so  that  a 
3  is  necessarily  left. 

)  The  author  considers  that  any  jointing  medium  should 
lit  of  some  slight  yielding  in  order  that  fracture  and  con- 
ent  leakage  may  be  prevented. 

e  said  it  was  all  very  well  to  stipulate  that  the  earth 
id  be  hollowed  out  to  the  exact  shape  of  the  under  half  of 
K)dy  of  the  pipe  and  of  its  socket,  but  they  all  knew  that 
ractice  that  was  not  done,  and  therefore  there  must  be 
sment  in  a  greater  or  lesser  degree. 

3  also  said  it  was  worthy  of  note  that  in  many  towns  it  was 
»ractice  to  lay  a  clay  band  ur  collar  over  the  cement  joint  v 
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and  this  appeared  to  him  to  indicate  a  want  of  faith  in  the 
cement  joint  alone. 

Replies  to  queries  had  been  received  from  the  engineers  of 
eighty-five  of  the  principal  cities  and  boroughs  in  the  United 
Kmgdom.  These  replies  were  shortly  tabulated,  and  showed 
a  most  extraordinary  diversity  of  opinion  upon  the  question, 
and  the  author  suggested  that  whilst  the  engineers  of  such 
cities  and  boroughs  as  Middlesborough,  West  Hartlepool,  Hull, 
Sheffield,  South  Shields,  Stockport,  Oldham,  Birmingham, 
Bolton,  Belfast,  Blackburn,  Bradford,  Leicester,  Rochdale, 
Cork,  Derby,  Wigan,  Gateshead,  Gloucester,  Newcastle-on- 
Tyne,  and  many  others  adhered  to  the  practice,  and  believed 
in  the  use  of  clay  in  preference  to  cement,  there  was  much 
room  for  doubt  as  to  the  superiority  of  the  latter.  A  very 
large  number  of  those  gentlemen  even  wJio  used  cement  ex- 
pressed much  doubt  as  to  its  efficiency ;  and,  indeed,  in  one 
case  the  surveyor  openly  avowed  that  he  preferred  clay;  in 
several  other  cases  that  cement  was  not  satisfactory;  whilst 
many  considered  that  there  was  "always  a  great  risk  of 
failure,"  that  it  was  "  rigid  and  liable  to  crack,  and  required 
great  care  and  supervision." 

The  objections  urged  against  the  clay  joint  were — 

(1)  Rats  sometimes  scrape  away  the  clay. 

(2)  Worms  bore  through  it. 

(3)  Roots  of  trees  grow  into  the  joints  and  fill  the  pipes. 

(4)  Joints  do  not  remain  watertight. 

(5)  Clay  cracks  in  dry  positions. 

(6)  Joints  are  forced  when  under  pressure. 

As  to  objection  No.  1 :  It  might  be  possible  for  a  rat  to 
scrape  away  a  small  portion  of  the  inner  clay,  but  nothing 
further. 

As  to  No.  2 :  Worms  would  no  doubt  sometimes,  though 
very  occasionally,  be  found  in  a  clay  band. 

As  to  No.  3 :  No  one  would  think  of  using  clay  where  tree 
roots  were  likely  to  be. 

No.  4 :  The  assertion  that  the  joints  did  not  remain  water- 
tight was  not,  in  the  author's  opinion,  correct. 

No.  5  :  That  clay  cracked  when  laid  in  dry  positions  might 
well  be ;  but  when  was  a  cutting  in  clay  or  ordinary  earth,  five 
or  six  feet  deep,  found  to  be  wanting  in  moisture  ? 

No.  6:  That  the  joints  were  forced  when  under  pressure. 
Did  not  this  depend  on  how  the  joints  were  made  and  stemmed? 
If  a  properly  made  clay  joint  would,  without  any  support  from 
the  adjoining  or  superincumbent  earth,  stand  a  head  equal  to 
six  feet  of  water  (about  which  there  was  no  doubt),  and  the 
trench  was  properly  packed,  filled  in,  rammed  and  consolidated, 
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the  attthor  did  not  onite  see  how  even  an  extra  tliree  or  four 
feet  of  head  was  likely  to  overcome  the  resistance  of  the  earth. 

In  Wolverhampton  and  Portsmouth  it  was  stated  there  were 
manj  clay-jointed  sewers  which,  after  twenty  years,  were 
found  to  be  as  good  as  when  first  laid. 

The  author's  contention  was  for  some  jointing  material 
wliicb  wontd  be  sufBcientty  pliable  and  elastic  to  yield  «Ugktly 
in  case  of  subsidence  which  mi^ht  have  been  caused  in  any  of 
the  ways  before  mentioned.  With  a  rigid  joint,  such  as 
cement,  something  must  give  in  case  of  settlement ;  either  the 
joint  or  the  pipe.  In  this  relation  the  author  quoted  remarks 
made  by  Mr.  G.  F.  Deacon,  M.I.C.E.,  in  his  address  to  the 
Kngiaeering  and  Architectural  Section  of  the  Liverpool  Con- 
gress (1894).  He  there  said,  "I  may  be  permitted  ...  to 
point  out  that — except  in  very  shallow  cutting  and  suitable 
ground — you  cannot,  speaking  generally,  without  greatly  in- 
creased cost,  make  stoneware  pipes  with  rigid  joints  per- 
manently watertight.  Even  cast  iron  pipes  are  commonly 
broken  by  irregular  external  pressure  in  ileep  trenches,  under 
the  conditions  to  which  stoneware  pipes  are  sometimes  sub- 
jected. As  an  example,  stoneware  pipes  of  15"  internal 
diameter,  of  good  manufacture,  jointed  with  Portland  cement, 
and  support^  on  bearings  8'  6"  apart,  will  only  deflect,  before 
fracture,  ^q".  In  most  trenches  more  than  a  few  feet  in 
depth  the  unbalanced  pressures  (caused  by  irregular  settle- 
ment of  the  filled-in  materials,  which  with  the  greatest  care 
caonot  be  avoided)  largely  exceed  what  is  necessary  to  produce 
A  flexure  of  ^"  in  8'  6"  of  cement-jointed  stoneware  pipes. 
Thus  we  find  in  a  large  proportion  of  such  work  that  the  pipes 
are  frequently  fractured.  We  also  find  that  with  the  closest 
inspection  it  is  most  difficult  to  secure  waterUghtness  in 
tircfinary  cement-made  joints." 


"TVftdwenf  of  Crude  Night  Soil  with  Acidulated  Ashes,"  by 
Herbert  Jones,  D.P.H.Camb.,  Medical  Officer  of 
Health,  Crewe. 

(Member.) 

'  Jn  those  districts  where  water  carriage  is  entirely  absent  or 

[  only   partially   prevalent,  and  where   pail   closets  or  cesspool 

privies  are  in  use,  there  is  very  frequently  great  difficulty  in 

[  di8j>osiug  of  the  resulting  crude  sewage.     This  difficulty,  too,  is 
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perhaps  felt  the  most  in  towns  of  medium  size,  say  between 
2O9OOO  and  40,000  inhabitants.  In  a  small  town  the  relatively 
small  amount  of  sewage  produced  is  generally  taken  away  by 
neighbouring  farmers,  and  on  the  other  hand  a  large  county 
borough  is  in  a  position  to  lay  down  more  or  less  costly  plant, 
and  so  convert  the  bulky  night  soil  from  an  offensive  un- 
manageable semi-liquid  manure  into  a  dry  concentrated  and 
inoffensive  fertiliser. 

But  there  are  a  large  number  of  towns  unable  to  adopt 
either  of  these  methods,  where  it  is  only  possible  to  induce 
farmers  to  take  crude  night  soil  during  the  five  or  six  months  of 
the  year  in  which  the  land  is  in  a  condition  to  receive  it,  as 
they  are  rarely,  if  ever,  willing  to  undertake  the  double  cost  of 
cartage  entailed  by  storage  during  the  summer  months.  For 
one-half  of  the  year,  therefore,  the  sanitary  authority  must  look 
elsewhere  for  the  disposal  of  w^hat  is  undoubtedly  a  valuable 
commodity. 

I  venture  to  think  that  the  process  I  am  about  to  describe 
will  overcome  this  difficulty  of  storage,  and  will  enable 
authorities  to  convert  their  night  soil  into  a  dry  portable  and 
inoffensive  manure,  which  may  be  stored  for  any  length  of  time 
and  then  dealt  with  during  any  portion  of  the  twenty-four 
hours  without  creating  any  nuisance,  and  this,  too,  without  a 
greater  capital  outlay  than  a  few  pounds. 

I  will  proceed  to  detail  the  method  as  it  has  been  carried  out 
during  the  past  fifteen  months  at  Crewe — a  town  of  nearly 
b,000  houses,  rather  more  than  2,000  of  which  have  pail  closet» 
and  about  5,000  dry  ash  pits  or  sanitary  dust  bins,  the  contents 
of  the  last  two  being  emptied  at  least  once  a  fortnight.  First 
of  all  the  dry  ashes — and  by  this  term  you  will  of  ,coui*se  under- 
stand me  to  mean  ashes  minus  excrement — are  screened  by 
being  thrown  upon  an  ordinary  hand  screen  6  ft.  by  3  ft.  The 
finer  portion  of  the  ashes  is  then  sprinkled  over  from  a  leaden 
watering  can  with  commercial  sulphuric  acid  to  the  extent  of 
about  4  per  cent,  weight  for  weight.  The  acidulated  ash  dust 
is  then  formed  into  a  kind  of  rectangular  pie-dish,  10  ft.  by 
6  ft.,  with  sides  18  inches  high,  tlie  sides  and  bottom  being 
about  10  inches  thick.  Into  this  "  dish  "  is  emptied  during  the 
night  time  the  privy  pail  contents  in  the  proportion  of  aoout 
one  ton  of  night-soil  to  one  ton  of  ashes.  The  following  day 
the  mixture  is  well  mixed  together  with  a  long  rake  much  as 
hand-made  mortar  is  manipulated. 

I  need  not  point  out  to  you  that  the  volatile  carbonate  being 
converted  by  the  sulphuric  acid  into  the  more  stable  sulphate 
of  ammonia  there  is  an  almost  entire  absence  of  smell ;  moreover, 
after  the  mixing  has  been  completed  there  is  no  occular  evidence 
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■«l  the  presence  of  night  soil  in  samples  takeu  from  any  part  of 
w  the  heap.  The  whole  process  has  Ijeeii  carried  out  in  a  most 
)  primitive  manner  in  one  comer  of  a  field  on  our  sewage  farm, 
one  man  screening  three  tons  of  the  ashes  daily.  The  cost 
of  Ruxing  and  screening,  together  with  the  sulphuric  acid 
has  been  Is.  6d,  per  ton  of  the  completed  manure.  No 
doabt  the  constituent  parts  of  the  contents  of  dry  ash-pits  will 
Tary  in  different  towns ;  we  find,  however,  that  six  loads  straight 
from  the  houses  yield  on  an  average  one  load  of  tins,  brickbats, 
crockery,  &c.,  two  loads  of  coarse  ashes,  and  three  loads  of  fine 
ash  such  as  we  can  acidulate.  Though  it  is  no  part  of  the  pro- 
cess proper,  it  may  interest  you  to  know  that  we  bum  the 
coarse  ashes  in  lieu  of  slack  in  an  ordinary  Cornish  boiler  which 
supplies  steam  for  the  sewage  farm  pumping  engine,  and 
althongh  it  may  be  true  that  every  district  is  not  so  fortunate 
in  havmg  such  a  ready  means  of  disposing  of  this  portion,  yet  it 
must  be  conceded  that  even  in  a  town  which  may  at  present 
deposit  all  its  dry  ashes  in  a  **  tip,"  the  objections  Ut  this  method 
are  certainly  not  increased  but  rather  arc  they  lessened  by 
taking  away  one-half  of  the  matter  to  be  "tipped,"  and  that 
half  very  objectionable  in  that  it  is  capable  of  being  blown  about 
hither  and  ttiither. 

I  should  here  point  out  that  after  a  year's  trial  of  the  process 
employing  only  an  ordinary  hand  screen,  and  carrying  out  the 
whole  work  in  the  open  air,  its  success  has  been  sufficiently 
assured  to  justify  the  Corporation  in  putting  down  a  mechanical 
screen  worked  by  the  pumping  engine,  and  in  erecting  shedding 
nnder  which  the  screening  ana  mixing  can  be  carried  on  so  that 
no  additional  moisture  is  added  from  rain,  as  this  has  hitherto 
diminished  the  value  of  the  resulting  mannre,  the  farmer  desiring 
it  in  as  dry  a  condition  as  possible. 

And  now  as  to  the  value  of  the  manure  from  the  agricul- 
tnrajtst's  point  of  view. 

Although  on  our  sewage  farm  of  nearly  300  acres  we  had  ample 
opportunities  of  arriving  at  definite  conclusions,  it  was  considered 
advisable  to  supply  some  of  the  fanners  in  the  district  with 
the  manure  that  we  might  obtain  a  more  comprohensive  estimate 
of  its  value,  anil  through  their  courtesy  I  am  able  to  give  you 
the  results  obtained.  Dealing  first  of  all  with  our  own  farm, 
the  farm  manager,  Mr.  J.  Woodhouse,  reports  as  follows: 
**  Early  in  August  of  last  year  upon  a  portion  of  a  field  on 
which  the  Railway  Company  had  thrown  up  a  large  spoil  bank 
consisting  of  nothing  but  pure  clay,  was  stremi  from  the  tail  of 
a  cart  the  manure  at  the  rat«  of  about  ten  tons  to  the  acre. 
This  was  a  very  rough  piece  of  land,  and  the  stock  fought  shy 
erf  it,  bat  a  few  weeks  after  the  manuring,  all  the  old  grass  was 
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jB¥tK-  mtii  ii  aiioft,  ew«i0t  ^^:«dh4itT  bed  ^  mftnibe  dkivwB^  '  ■artnnil/ 
Awf-  tA»«fi  hb  ])hi(»:,  uud  ikttfi  jJhi(:irr«  htxm  htpt  vianr  ban«  bnr  the 
^u^:  «%«r'  4ini(»:.  (:2L )  Jkiii«itiliBr  -qicnil  flataaiSL  tt«<<>  jusnes  ik  extent 
•riuei.  iiHi:  hn  iii  jmnufiuF  jnesBs  lEor  Si^  wai;  itieatol  to  a 
Iti^^ni-  [trt5«iup  uf  lilif  muiuiErc^  an  imei  innttfiafl  rf  drnwriagacMt 
<«MC  iini>  4ih  var  u&ffmi  ihtsiaiK,  «1  a  Aftfamcse  ^  scvvb  «r  eight 
>1ITU^  iijiun.  Ob  i»;  UHual  id  libe  vcsae  «ffl(f  lEainiD-^3ipd  nuBmcie,  a  snail 
.iMici  r(ut  -lijfjittd  ;u})  lu^fedktsr  in  '<iDe  hoM^  ait  a  «&tuioe  ai  seven 
.Ttt^i^inlnJ  u  iikf  cfiiiait5tT.  W1m9i  tibu^  was^  .i^iKsad  the  land 
.iiMlked  i^utu*  lilutjk  .tA  tihuQ^  tftusre  mat;  no  ^ttms  alt  all  on  the 
^i(L  bin  ill  u  ^«rr  «hurt  lime  lihe  |!;irass^  farobe  ttAm^^^  snch 

fvll^  ^Ut  jiniHiHiCTt  iif  "Ait  hmi  l&aut  iit  «a$;  muuSihr  iei  f<!r  £9  to  a 
IktimiiTBT:.  ttua  it  ibitt-  !kH|ft  tm^  <i0«%  li«a(3e«;  ijsiin;^  him  a  nice 
-tnaaik  uf  ixucc..  (41. )  ILn  a  cBssiKid  ^ifgarx  wattfti  a  hck^  floor 
'Cimn:-  -^nf  jir«parttd  a  litid  'Cicaifi3Ktai^<£if  a  itMa  lajc^er  of  asds,  then 
jn«iuxT  "uiiTttf  iiiiulitif  of  imiiDiEi^  aii»d  a  tiioa  ^vtvysrin;^  of  sa3  on 
?tittr  'iiiji.  iiaii  liliif  -wtsK*  truisjilinliad  alimait  iehy  tonaSo  pfaunts, 
;^iiii2L  uiiurt.  Tiftty  Mrt  scnr  ftsvmg  stwpSx  jimts  <xsvGr&i.  with 
^nih.*^'  Mr.  W.widixiiMe^ii  ^s^tamiite  of  the  Tali^e  <tf  the  ottnare 
'.wiL  lit  iruiiittincid  fircim  i^  alw^ire.  He  sits  farther^  ^the  giealest 
iiwsL  hi  liiif  Bj^i&ctftaciD  <if  lins^  nuuDmre  to  a  cavnp  ifs  as  a  fanner 
TunuirkiiC  libe  cttikitir  dtr,  *  ti»eff^  is  onh*  one  mrcaii^  ttiofte  to  applj 
JEL  saic  liiua  if  -mhaa  ycfa  cMimc^  get  it-''  It  cm  he  appBed  with 
ididr  ^irvaatu^  adrasnj^  after  yoa  haTe  eUteareni  yocur  stock  traok 
xbf  mtsacUnrf  m  iht  f^misf^  as  it  is  at  onoe  washed  into  the 
^nnicL  imd  there  is  nc^Juixg  lo  cat-ch  <»th<er  aiow^  tedder  or 
Tukti.  In  tbe  suDe  way  i]  can  he  applied  as  ^oon  as  the  hay  is 
ill  tht  awimriht  field  is  cleared  anii  stuvk  ctn  at  once  be  tnined 
fnn.  Il  cMSk  be  applied  lo  nM4  civ^  now  with  the  greatest 
ad^'imtftrie^  iherebr  jariai^  all  the  labiMir  and  loss  of  time  in 
fijiriztr  maziiiTini;,  besides  being  much  better  and  less  liahle  to 
•f  r/     Its  mode  of  application  is  simple  in  the  extreme.'* 

In  tbe  suddlc  of  vlnlv^  18^^%\,  a  }^\nioit  of  a  field  belonging 
t.c»  Mr.  A,  was  co\>en!Hl  with  I  ho  nvnnure  ten  tons  to  the  acre,  the 
l*rafis  was  nearly  all  buruivl  a>i^xv  V  ^^^  {vncJonged  drxN^jrht, 
bm  lxAj*jaly  rain  fell  within  a  few  days  aitd  at  «>nce  a  marked 
chlini^•  liHik  placi*  on  the  lUduuiXH)  jH^ili^w  i>f  the  field,  the 
furu^  m  imcv  ainsiuiiec)  a  viviti  dark  jjixxmi  hue*  and  the  stock 
Tdiik  il  with  avidity  alimuit  eating  tho  grass  into  the  ground, 
ulitTciastbc-  ivmaiiidi^r  of  tho  AM  dul  not  rc\\>ver  from  the 
Jri'Ugbt  fi»r  mttfv  than  a  numtl)  afton>ai\ls. 

Mr,  IVfc  trial, — On  a  »ovon-«oiv  fiold  of  stri^ng  loam  with  a 
c\k\  sulrtkiil,  y^Uich  in  tho  nprinif  \\(  ISlKN  x^^s  nvnnured  with 
f\\c  i-wx.  trf  liaiit*  uUfi  |wr  «iM\s  !h0iv  \\a»  ai^plioil  in  Fobroan- 
thi>  \ttjtr,  a»  Uy  ttvi?  atTon  minU>-fi\o  mst,  \\\  Mun^rj^hosphate  <tf 
iiiucs  a^  i4«  an  •crc  and  tMir-iliiriUfiinnvAiNhuanuro  (fifteen  tons 
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per  acre),  anJ  as  to  the  remaining  one-third  of  an  acre  three 
tons  of  ash  manure.  The  grass  was  cut  in  July,  and  there  was 
no  very  material  tlifference  in  the  crops  from  tlie  different  parts 
of  the  field,  if  anything  it  was  in  favour  of  that  manured  with 
the  ash  manure. 

Mr.  C.  applied  three  tons  to  au  acre  of  grass  land  adjoining 
ft  much  frequented  high  road,  and  Mr.  D.  about  fifty  tons  to 
meadow  land,  the  report  from  each  being  of  a  satisfactory 
character. 

I  have  no  wish  to  over  estimate  the  value  of  the  process 
which  has  been  described,  it  is  not  one  of  those  we  used  to  hear 
of  some  few  years  ago,  the  adoption  of  which  was  to  relieve  the 
iong-auffering  ratepayer  from  half  his  rates,  but  I  do  think 
that  if  properly  carried  out  in  suitable  districts  a  ccrtaio 
amount  of  the  present  anxiety  of  sanitan*  officials  may  be 
saved,  and  we  shall  also  be  able  io  falsify  the  charge  so  often 

I  brought  against  us  of  recklessly  squandering  valuable  fertilising 
material. 


*'S€weraffe    and    Sewage    Dxtpoaal    of    Collieri/     I 
J.  E.  Parker,  AssocM.Inst.C.E. 
(Meubbr.) 
ABSTRACT. 


Many  of  the  colliery  villages  in  the  north  of  England  are 
without  systems  of  sewerage,  or  sewage  disposal.  The  sewage, 
which  is  usually  free  from  foccal  matter,  has  for  years  been 
conveyed  from  the  dwellings  by  means  of  surface  channds  hiid 
parallel  to  the  colliery  rows  of  houses,  and  these  channels  are 
a  source  of  nuisance. 

As  the  surface  of  the  ground  is  liable  to  subside  from 
mining  operations,  it  is  consequently  necessary  to  avoid  lajing 
down  long  lengths  of  outfall  sewers,  and  therefore  it  is  not 
always  expedient  to  convey  the  sewage  to  one  outlet  whereat 
the  sewage  may  be  treated.  The  Public  Health  (Support  of 
Sewers)  Act,  1883,  can  be  applied  in  order  to  obtain  supiiort 
for  the  sewers,  but  the  value  of  the  coal  required  to  be  left, 
onworked,  in  the  mine  for  this  purp(jse  renders  the  cost  pro- 
hibitive. 

The  population  of  colliery  villages  usually  varies  from  about 
5,000  to  200  persons,  and  the  ordinary  glazed  stoneware  pipes 
— itb  cement  joints  usually  suffice  for  the  construction  of  the 
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sewers,  broken  at  intervals  by  manholes,  inspection  chambers, 
&c.  Lar^  quantities  of  coal  and  cinder,  in  very  fine  particles, 
are  carried  with  the  sewage  to  the  outfalls ;  but  in  the  summer 
time  the  fatty  matter  and  these  substances  form  a  gelatinous 
compound,  which  adheres  to  the  glazed  surfaces  of  the  pipes, 
and,  unless  adequate  flushing  is  provided,  decomposes  there, 
and  gives  off  foul  odours  from  the  surface  ventilators. 

It  is  impossible  to  apply  any  one  system  of  sewage  disposal 
works  to  a  number  of  cases  as  the  local  conditions  will  fre- 
quently vary.  Broad  irrigation  may  be  advisable  in  one  case, 
intermittent  downward  filtration  in  another,  and  chemical  treat- 
ment in  others,  or  these  several  systems  may  be  combined  with 
advantage.  The  experience  of  the  author,  derived  from  the 
design  of  a  number  of  schemes  of  sewage  disposal  on  these 
different  principles,  and  the  mana^ment  of  tne  works  after 
the  completion,  is  that  where  suitable  land  can  be  obtained  the 
sewage  can  be  cheaply  and  efficiently  dealt  with  by  the  inter- 
mittent downward  nitration  method,  but  unless  the  land  is 
suitable  and  free  from  clay  it  is  a  mistake  to  attempt  to  treat 
sewage  in  this  way.  When  suitable  land  cannot  be  obtained 
near  a  colliery  village  for  sewage  filtration,  then  the  author  is 
of  opinion  that  the  sewage  should  be  disposed  of  by  means  of 
chemical  precipitation,  and  the  supernatant  liquid  filtered 
through  artificial  filters.  Very  good  results  have  been  obtained 
by  the  author  by  treating  the  sewage  with  aluminoferric, 
passing  it  through  continuous  flow  precipitation  tanks,  and 
filtering  it  through  sand,  gravel,  coke-breeze,  and  a  substance 
called  claritove. 

Broad  irrigation  is  an  expensive  method  of  dealing  with 
sewage,  and  the  effluents  therefrom,  if  there  is  any  clay  in  the 
subsoil,  is,  as  a  rule,  unsatisfactory.  Classifying  the  systems 
above  referred  to  in  the  order  of  merit,  in  which  efficiency  and 
economy  are  factors,  the  author  thinks  that  intermittent  aown- 
ward  filtration  should  be  placed  first,  chemical  treatment 
second,  and  broad  irrigation  last. 


A  paper  was  also  read  by  F.  C.  Lynde,  Assoc.M.Inst.C.£., 
0)1  '^  Improved  Methods  of  Drainage  Construction^^ 
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)NFERENCE  OF  SANITARY  INSPECTORS. 


:e  proceedinge  of  the  Conference  commenced  with  an  address 
the  I^!esident,  O.  Reid,  M.D.,  D.P.H.,  published  in  the 
amal,  Vol.  XVII,  Part  m. 


•  Sanitary  Work  in  Rural  Districts^*'  by  William  Bland, 

Sanitary  Inspector. 

(Associate.) 

ABSTRACT. 

■  present  is  a  very  opportune  time  for  Sanitary  Inspectors 
onsider  this  question.  At  the  last  Congress  held  in  Liver- 
1  Mr.  Davenport  read  a  paper  on  "  The  Parish  Councils  Act, 
{ffect  upon  the  position  and  duties  of  the  Rural  Sanitaiy 
lector.*' 

kior  to  1872  Rural  Sanitation  had  been  very  much  neglected, 
ridenced  by  the  Privy  Council  Reports.  The  Public  Health 
,  1872,  requires  the  appointment  of  Medical  Officers  of 
Ith  and  Inspectors  of  Nuisances.  To  this  requirement  is 
buted  the  progress  made  which  led  up  to  the  passing  of  the 
lie  Health  Act,  1875.  At  this  period  Rural  Sanitation 
receiving  attention  ;  authorities  had  awakened  to  the 
irements  of  their  districts,  and  were  now  in  possession  of 
sr  to  meet  them. 

ittle  was  then  known  of  those  true  principles  of  sanitation 

h  are  now  in  evidence.     Powers  given  to  Urban  Authorities 

denied  to  Rural  Authorities,  chief  of  which  (Sect  157J 

respect  to  new  buildings,  which  ought  to  have  been  com- 

>ry.     In  consequence  of  this,  unsuitable  property  has  been 

up   in   rural   districts,  thus   increasing   the   difficulty   of 

ation.     The  time  has  arrived  when  a  Code  of  Laws  should 

tacted  for  new  buildings,  to  be  enforced  in  every  district. 

«  Public  Health  Water  Act,  1878,  was  a  welcome  addition 

iral  authorities'  power.     Section  6  renders  it  unlawful  to 

At  a  new  house  imless  and  until  the  Sanitary  Authority 

certified  that  a  sufficient  supply  of  water  is  available. 

e  additional   powers   which  may   be   adopted   by  Rural 

orities  are  all  valuable  when  they  have  been  brought  into 

ind  in  conjunction  with  the  1875  Act  must  have  a  bene- 
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ficial  effect  upon  public  health  when  administered  by  a  good 
authority. 

The  expenditure  incurred  by  Rural  Sanitary  Authorities  oa 
water  supply,  sewerage,  and  sewage  disposal,  and  the  annual 
amounts  expended  from  rates,  further  indicate  the  good  work 
done. 

By  the  Local  Government  Act,  1894,  a  change  is  made  in 
the  name  of  Rural  Authorities  and  the  old  mode  of  election 
changed,  which  must  make  sanitation  more  prominent,  as 
Rural  District  Councillors  are  elected  as  such  instead  of  being 
elected  members  of  Boards  of  Guardians. 

All  Rural  District  Councils  may  by  order  of  the  Local 
Government  Board  be  invested  with  Uroan  powers,  under  the 
Public  Health  Acts  or  any  other  Acts. 

The  creation  of  Parish  Councils  bears  upon  sanitation,  certain 
powers  being  given  to  deal  with  water  supply  and  nuisances. 
It  is  suggested  that  Rural  Sanitation  woula  be  advanced  by 
Parish  Councils  being  made  into  Parochial  Committees,  ad 
provided  by  the  1875  Act  and  amended  by  the  Parish  Councils 
Act. 

The  Inspector's  position  should  be  improved  in  rural  dis* 
tricts,  provision  being  made  for  reaching  every  part  of  his 
district,  and  better  salaries  should  be  paid  to  make  it  worth 
while  to  run  risks  in  execution  of  duty. 

Conclusion  being  that  it  is  within  the  power  of  Rural 
Councils  to  make  life  in  their  districts  all  that  could  be 
desired. 


"  The  Spread  of  Scarlet  Feverj*  by  Tom  Stake. 

(Associate.) 

ABSTRACT. 

That  scarlet  fever,  which  is  acknowledged  to  be  preventible, 
should  still  fill  our  hospitals  shows  that  there  is  still  work  for 
sanitary  reformers  to  ao. 

There  is  no  reason  why  scarlet  fever  should  not  be  almost 
unknown  within  the  next  decade. 

Carelessness  and  ignorance  is  the  cause  of  its  continuance ; 
carefulness  and  a  better  knowledge  of  its  symptoms  by  parents 
and  teachers,  the  antidote. 
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VOa   STAKE, 

EveiT  case  of  sickness  with  sudden  onset  should  be  carefully 

Itched  and  tlie  doctor  called  in,  as  such  cases  are  sometimes 
mistaken  for  measles,  and  is  one  reason  why  measles  should  bu 
notified. 

When  the  source  of  infection 'is  not  ti-aced  the  inspector 
ihonid,  if  possible,  make  a  house-to-house  inspection  in  the 
neighbourhood  with  a  view  of  finding  mild  cases  which  have 
not  been  notified. 

Teacliers  should  acquire  a  better  knowledge  of  the  symptoms, 
and  all  cases  of  sickness  in  school  should  he  reported  to  the 
parents. 

Every  infectious  hospital  should  provide  for  the  isolation  of 
doabtfnl  cases,  and  parents  be  assured  that  such  cases  will  be 
retomud  home  as  soon  as  the  diagnosis  is  without  doubt. 

Scarlet  fever  patients  with  running  ears  or  nose,  should  be,  if 
pouible,  kept  in  hospital  until  quite  oetter,  and  when  returned 
Itome  the  parents  should  be  warned  of  the  infective  character 
of  the  runnings. 

Medical  officers  of  health  should  have  power  to  order  all 
patients  to  hospital  who  are  in  his  opinion  without  proper 
isolation  and  nursing. 

Not  only  the  patient's  bed  and  clothing  bnt  all  young  chil- 
dren's, along  with  the  mother's  or  nurse  s  clothing  should  be 
thoroughly  disinfected.  This  is  difficult  to  do  among  poor 
people  with  no  change  of  clothing,  and  to  meet  this  want 
Pnrfeaaor  Delapene,  of  Owen's  College,  Manchester,  has  designed 
a  portable  disinfector. 

The  Infectious  Diseases  Notification  and  Prevention  Acts 
should  be  made  compulsory,  and  the  Local  Government  Board 
should  insist  on  a  more  uniform,  consistent,  and  thorough 
carrying  out  of  the  Public  Health  Acts. 


*  The  Duties  of  SanitaTy  Authoniiet  in  relation  to  Factories, 
Workshops,  and  Shops,"  by  Teos.  Foley  Cass,  Factory 
and  Workshop  Inspector. 

(Associate.) 

ABSTRACT. 

The  duties  of  local  sanitary  authorities  in  respect  to  factories 

do  not  extend  beyond  the  Public  Health  Acts,  excepting  the 

fire-escape  clauses  of  the  Factor;'  and  Workshop  Act  of  1891. 

VOL.   mil.      PABT   I.  c 
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S^-'Ction  101  of  the  Factory  and  Workshop  Act,  1878, 
exfftnytn  factories  from  sub-section  6  of  Section  91  of  the 
PnWic  Health  Act,  1875,  but  declares  that  the  Public  Health 
Arrt,  1875,  shall  apply  to  buildings  in  which  persons  are 
♦finploycd,  whatever  their  number  may  be,  in  like  manner  as 
it  applies  to  buildings  where  more  than  twenty  persons  are 
employed ;  so  that  all  factories  are  houses  and  shoula,  therefore, 
hf;  in«p^'rrt^?ri  as  other  houses,  from  time  to  time,  in  order  to 
aiM>;rtain  what  nuisances  call  for  abatement. 

Much  grxxl  may  be  done  by  such  inspection  of  factories,  for 
drainage  nuisances  seem  to  abound,  especially  in  old  factories ; 
and  it  is  no  uncommon  thing  to  find  the  closet  accommodation 
in  terribly  insanitary  conditions  from  neglect,  and  in  some  cases 
of  a  mr;st  disgusting  character. 

Section  22  of  the  Public  Health  Acts  Amendment  Act,  1890, 
enacts  that  local  authorities  may  enforce,  on  report  of  their 
Sur\'Cfyor,  provision  of  sufficient  and  proper  sanitary  conveniences 
at  manufactories,  and  where  both  sexes  are  employed,  proper 
And  suitable  sanitary  conveniences  for  the  separate  use  of  the 
sexes.  This  sc^ems  to  have  received  very  little  attention,  so  far 
as  fact/>ries  and  workshops  are  concerned.  I  think  you  will 
agree  that  this  section  would  have  been  greatly  improved  if  the 
wonls  had  been  "on  the  report  of  Surveyor  or  Inspector  of 
Nuisances,"  nevertheless,  much  may  be  done  by  the  Sanitary 
InsjKjctor,  but  where  anv  difficulty  arises  the  Inspector  should 
refer  the  matter  to  the  surveyor  for  his  report  thereon. 

Workf(/iopB. — The  powers  of  entry  and  inspection  of  workshops 
are  much  great<»r  than  in  the  case  of  factories,  which  can  only 
be  enterecl  under  the  102nd  Section  of  the  Public  Health  Act, 
1875. 

The  3rd  Section  of  the  Factory  and  Workshop  Act,  1891, 
confers  upon  local  sanitary  authorities  and  their  officers  equal 
powers  ot  entry,  inspection,  and  taking  legal  proceedings  or 
otherwise,  to  those  conferred  upon  H.M.  Inspectors  of  Factories.  .. 

The  duties  in  respect  to  workshops  are  also  more  numerous : ' 
cleansing,  overcrowding,  ventilation,  and  all  other  sanitary 
matters  must  be  attended  to  by  the  officers  of  the  sanitary 
authority,  and  all  these  matters  must,  with  the  exception  of 
cleansing,  be  carried  out  under  the  Public  Health  Acts,  blessed 
as  they  are  with  all  their  cumbrous  mode  of  operation,  which 
is  far  too  slow  in  most  cases,  and  especially  so  with  regard  to 
overcrowding,  a  nuisance  that  has  to  be  dealt  with,  if  dealt  with 
honestly,  in  a  manner  that  is  far  from  efficient. 

The  1st  Section  of  the  Factory  and  Workshop  Act,  1895, 
provides  that  a  minimum  of  250  cubic  feet  of  air  space  shall  be 
allowed  to  each  person  employed  in  any  room  in  a  workshop 


r<Iuring  the  ordinary  period  of  employment,  and  400  cubic  feet 
durinc  any  period  of  overtime  ;  and  tftat  the  occupier  must  keep 
nftixeil  in  the  workshop  a  notice,  in  the  prescribed  form,  stating 
the  number  of  cubic  feet  of  air  space,  and  tlie  number  of  persona 
that  may  be  employed  at  one  time  in  each  room  thereof. 

Section  4  of  the  Factory  and  Workshop  Act,  1891,  gives 
power  to  the  sanitary  authority  to  enforce  cleansing  of  work- 
shops on  the  certificate  of  a  Medical  Officer  of  Health  or 
Inspector  of  Nuisances,  that  the  cleansing  is  necessary  for  the 
health  of  the  persons  employed  therein, 

Baielioiues, — All  baketiouses  in  which  mechanical  power  is 
not  used  in  aid  of  the  process  are  workshops  ;  but  there  is  a 
distinction  between  "wholesale"  and  retail  bakehouses  which 
should  be  clearly  noted. 

There  does  not  appear  to  be  a  definition  of  a  "wholesale 
bakehouse,"  but  the  Factory  and  Workshop  Act,  1883,  defines  a 
"retail  bakehouse"  as  any  bakehouse  or  place  where  the  bread, 
biscuits,  or  confectionery  baked  therein  are  not  sold  wholesale, 
but  by  retail  in  some  shop  or  place  occupied  together  with  such 

§  bakehouse,  but  does  not  include  factory  bakehouses;  therefore, 
one  would  infer  that  any  bakehouse  from  which  any  part  of  the 
goods  baked  therein  are  sold  wholesale  should  be  considered  a 
*  wholesale  bakehouse." 

All  bakehouses  excepting  "retail  bakehouses"  are  for  the 
purposes  of  the  special  regulations  relating  thereto  under  the 
control  of  H.M.  Inspectors  of  Factories ;  as  is  also  the  previ'ution 
of  any  new  underground  bakehouses. 

Bat  these  special  regulations  must  be  earned  out  in  "retml 
b&kehouBes"  by  local  sanitary  authorities  and  may  he  summarised 
AB  fol]o>vs: — Section  34  of  the  Factory  and  Workshop  Act, 
1878,  which  relates  to  cleansing;  Section  35  of  the  same  Act, 
which  provides  for  the  proper  separation  of  sleeping  ajiartments 
from  bakehouses;  and  Section  15  of  the  Factory  anil  Workshop 
^  of  18S3,  as  amended  by  Section  27  of  the  Act  of  1895, 
Much  renders  it  retros}>ective  as  well  as  prospective,  enacting 
Ti)  no  water-closet,  earth-closet,  privy  or  ash-pit,  shall  be 
Htliin  or  communicate  directly  with  a  bakehouse;  (ii)  any 
Kstem  for  supplying  water  to  the  bakehouse  shall  be  separate 
md  cUstinct  from  any  cistern  supplying  water  to  a  water-closet; 
lii)  no  drain  or  pipe  for  carrying  off  fsecal  or  sewage  matter 
nitdl  have  an  oj)ening  within  a  bakehouse. 

These  are   important   regulations,  and   should   receive   due 

attention ;  and  such  abominations  as  privies  so  situated  that  the 

^^excreta,  at  the  time  of  collection,  has  to  be  carried  through  a 

^Hbakehouse,  water-closets  opening  directly  therefrom,  or,  as  I 

^^■ftve  seen,  some  actually  situated  inside  bakehouses,  and  drain 
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Openings,  and  slop-sink  waste  pipes  connected  to  soil  drains 
snonid  not  be  tolerated. 

^  New  and  nnregistered  workshops  in  which  protected  persons, 
ue^  females,  and  persons  under  eighteen  years  of  age,  are  f onnd 
to  be  employed,  snould,  under  the  provisions  of  Section  3  of  the 
Factory  and  Workshop  Act,  1891,  be  notified  to  H.M.  In- 
spector of  Factories  for  the  district.  The  object  of  this  section 
is  obviously  to  assist  H.  M.  Inspectors  in  gaining  a  proper 
control  over  the  employment  of  snch  persons. 

Under  Section  26  of  the  Act  of  1891  H.M.  Inspectors  of 
Factories  must  send  all  notices  of  the  bemnning  to  occupy  new 
workshops  to  the  sanitary  authority  in  whose  district  the  work* 
shops  are  situated. 

On  the  receipt  of  such  notices  the  officer  of  the  local  au« 
thority  should  visit  the  premises  as  soon  as  possible,  in  order  to 
ascertein  whether  all  sanitary  matters  have  received  proper 
attention. 

Outworkers. — An  order  has  been  issued  under  Section  27  of 
the  Act  of  1891  requiring  the  occupiers  of  factories  and  work- 
shops in  the  trades  of  the  manufacture  of  articles  of  wearing 
apparel,  the  manufacture  of  electro-plate,  cabinet  and  furniture 
making  and  upholstery  work,  and  tne  manufacture  of  files,  to* 
keep  lists  of  persons  employed  by  them  in  the  business  of  the 
factory  or  workshop  outside  the  factory  or  workshop ;  and  this 
is  extended  by  Section  42  of  the  Factory  and  Workshop  Act, 
1895,  to  all  places  from  which  any  work  of  making  wearing^ 
apparel  for  sale  is  given  out  to  be  done ;  and  these  lists  must 
be  open  to  inspection  by  any  officer  of  the  local  authority.  The 
inspection  of  outworkers'  premises  is  an  important  work. 

Fire  Escapee. — The  fire  escape  clauses,  namely.  Section  7  of 
the  Factory  and  Workshop  Act,  1891,  and  Section  10  of  the 
Act  of  1895,  make  it  tne  duty  of  sanitary  authorities  to 
enforce  reasonable  means  of  escape  in  case  of  fire  from  the 
storeys  above  the  ground  floor,  in  all  factories  and  workshops  in 
whicn  more  than  forty  persons  are  employed. 

From  the  fact  that  movable  escapes  will  be  seen  to  by  H.  M. 
Inspectors  of  Factories,  it  would  appear  to  be  the  duty  of 
local  authorities  to  see  to  the  provision  of  suitable  permanent 
means  of  exit. 

I  would  like  to  suggest  that  local  authorities  should  be  em- 
powered to  make  Bye-Taws  for  the  provision  of  suitable  means 
of  exit  in  case  of  fire  from  all  buildings  in  which  any  consider- 
able number  of  persons  are  likely  to  be  employed  or  lodged, 
such  as  factories,  workshops,  warehouses,  shops  and  hotels. 

Complaints  received  from  H.  M.  Inspectors  of  Factories, 
under  Section  4  of  the  Factory  and  Workshop  Act,  1878,  in 
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lation  to  sanitary  matters,  punishable  or  remediable  by  the 
iblic  Health  Acts,  and  under  Section  10  of  the  Factory  and 
'^orkshop  Act,  1895,  in  respect  to  fire  escapes,  should  receive 
imediate  attention,  for  Section  2  of  the  Factory  and  Work- 
op  Act,  1891,  as  amended  by  Section  3  of  the  Act  of  1895, 
d  Section   10    of  the  Act  of  1895,  if  proceedings  are  not 
ken  by  the  local  authority  for  punishing  or  remedying  the 
itter  complained  of,  the  Factory  Inspector  may  take  such 
!>ceedings  as  the  local  authority  might  have  taken,  and  recover 
I  expenses  from  the  local  authority,  providing  such  expenses 
$  not  recovered  from  any  other  person,  and  are  not  incurred 
any  unsuccessful  proceedings.  *  By  Section  3,  Act  1895,  the 
al  authority  must  inform  the  Inspector,  within  one  month, 
vrhat  action  they  have  taken  in  respect  to  such  notice, 
^tion  6  of  the  Factory  and  Workshop  Act,  1895,  which  is 
ended  to  prevent  the  making,  cleansing,  or  repairing  of 
uring  apparel  by  way  of  trade  in  any  dwelnng-house  or  place 
npied  therewith  whilst  any  inmate  of  the  dwelling-house  is 
'ering  from  scarlet  fever  or  small-pox,  does  not  appear  to 
;  any  obligation  upon  sanitary  authorities. 
SAop«. — The  intendment  of  the  Shop  Hours  Acts,  1892  to 
5,  is  to  prevent  excessive  hours  of  employment  of  young 
ions,  ue.  persons  under  18  years  of  age,  in  and  about  shops 
imiting  tneir  hours  of  employment  to  74  per  week,  including 
1  times. 

Tie  carrying  out  of  this  Act  is  a  difficult  and  delicate  task, 

is  almost  entirely  dependent  upon  the  statement  solicited 

1  the  young  person  himself,  who  owing  to  his  timidity  and 

of    offending  his   employer,   requires   extreme    care    in 

dination  to  get  at  the  facts  of  a  case;  however,  in  spite 

flch  difficulties,  the  Act,  where  put  in  force,  has  done  some 

1  in  preventing  overwork  of  young  persons  in  shops. 

he  foregoing  is  a  kind  of  precis,  in  general  terms,  of  the 

»   of    local   sanitary   authorities   in   respect  to   factories, 

:shops,  and  shops,  and  in  the  same  measure  that  these  duties 

lerformed  so  it  may  be  that  the  lives  of  those  who  have  to 

ir  long  and  hard  therein  may  be  brightened,  or  perhaps 

ihened,  but  which,  judging  from  the  Chief  Inspector  of 

ories'  Annual  Report  for  last  year,  have  not  generally  been 

»ntly  carried  out. 

le  apparent  neglect  is  most  probably  due  to  the  following 
s :  (i)  Health  departments  have  generally  their  hands  too 
ilready  to  carry  out  the  large  amount  of  extra  work  that  a 
matic  inspection  of  workshops  entails,  (ii)  The  work  to 
iciently  done  means  the  appointment  of  special  inspectors. 
I  of  course  cannot  be  done  without  increased  expenditure. 
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Oii/  f/nwiliingneMy  in  some  cases,  of  the  authority  to  carry  out 
the  nmk.  (iv)  In  many  cases  local  authorities  and  their 
^M^i^rt  ^1//  fud  understand  what  is  required  of  them,  the  Factory 
«M  W^frk%\ufp  Acts  being  to  them,  as  to  many  others,  somewhat 
^4  *  (/»i//J^*  (v)  To  r/uote  H.M,  Inspectovy  Mr.  Hartj  in  the 
f'/jc^fy/ry/  lUnH/ri  f(/r  1H95  (p.  242),  "  What  is  far  worse  these 
SfMmi/MTtj  f/jfir^s  dare  not,  in  many  cases^  be  too  energetic  where 
sh//f/M^  ir,^/rhh/ffS,  and  factories  belong  to,  or  are  occupied  by,  men 
vm^Ur  vJi/fMe  authority  tfiey  work  and  by  whom  they  are  appointedJ' 

I  )^//fj|/J  like  to  inake  one  or  two  suggestions  which  I  think 
wf0M,  if  emUxlii;d  in  tlie  proposed  Act  to  codify  the  Factory 
Aff/I  Wffrknhtnf  Acts,  tend  to  greater  efficiency,  (i)  Equal 
tM/:iliiU''%  iihofiid  }Hi  given  to  sanitary  authorities  to  deal  with 
f'.U^u^hiit  Mul  overcrowding  in  workshops  as  are  given  to  the 
Vm^fry  i>|/artinent  to  deal  with  the  same  in  factories;  that 
i}»^ff^?  %\tou\t\  \tit  a  legal  limit  to  the  height  to  be  measured  in 
/3kJ/;fil«fting  the  air  space  in  workrooms;  and  that  the  notice 
r*!/|wif<yj  by  HitfdUm  1  of  the  Factory  and  Workshop  Act,  1895, 
ntff^tUl  tfd:  M,  uoiivAi  affixed  in  each  room,  instead  of  one  notice 
f//f  if^r/t'tal  rittm\%  as  at  present,  (ii)  It  should  be  made  the 
4niy  '4  Uf^tttl  health  departments  to  report  to  the  Factory 
iM^^fluumi  Huy  cttwj  of  scarlet  fever  or  small-pox  occurring  in 
u$$y  \^m*A*  MiUt'fi'  wearing  apparel  is  made,  cleansed,  or  repaired, 
l/y  w*y  //f  iriu\i%  (\\\)  Sanitary  Inspectors  should  be  given 
ft/l/lifi//iial  u/wer»  to  entifr  and  inspect  factories,  in  order  to 
MMi'/rr^siiu  if  the  law  relating  to  public  health  is  carried  out 
therein. 

Ah  r*'.uiirt\%  the  Shop  Hours  Act,  it  should  be  made  to 
limit  a  day's  work,  orovide  for  proper  meal  times,  and  be 
f.%U*.uiU*A  Uf  pn/t^'ct  all  females  employed  in  and  about  shops. 

In  fUfintUmou,  I  would  exhort  those  who  are  my  comraaes  in 
the  battk;  against  dirt,  disease  and  death,  to  be  unsparing  with 
their  energies  in  this  work,  and  in  doing  so  would  endorse  the 
words  44  Mn  J^kenian,  Ii.  M.  late  Superintendent  Inspector 
of  WorksliofM,  in  the  F'actory  Report  for  1893. 

We,  as  public  officials,  stioulci  always  remember  that  our 
work  is  one  of  education,  for  it  has  been  well  said,  that  "  I 
never  thought  of  it''  expresses  a  state  of  mind  that  kills  its 
thousands. 
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Our  Meat  and  Milk  supply^  and  the  Law  relating  Hiereto^^  by 
G.  T.  Billing,  Sanitary  Inspector,  Holbom. 

(Associate.) 

ABSTRACT. 

IE  aathor  laid  emphasis  on  the  fact  that  it  is  of  the  utmost 
portance  that  meat  intended  for  the  food  of  man  should  be 
rfectly  wholesome. 

That  it  is  necessary  that  an  Inspector  of  meat  should  have  a 
owledge  of,  and  also  know  the  position  of  the  various  Ivm- 
atic  glands,  for  in  some  cases  all  evidence  of  the  disease, 
%pt  such  as  is  confined  to  these  organs,  may  have  been 
noved. 

That  it  is  necessary  that  all  Inspectors  (especially  of  meat),  if 
xl  results  are  to  be  obtained,  should  co-operate  with  the 
idical  Officer  of  Health  in  all  matters  relating  to  the  inspec- 
D  and  seizure  of  unsound  food. 

He  also  drew  attention  to  our  sources  of  meat  supply,  and 
Bome  points  that  must  be  taken  into  consideration  when  in- 
cting  meat.  He  also  made  a  few  suggestions  for  the  more 
sient  inspection  of  meat. 

3e  then  read  extracts  from  the  Report  of  the  Royal  Com- 
»ion  on  Tuberculosis  in  referene  to  milk,  showing  that  it  is 
the  utmost  importance  that  milk  should  be  pure  and  free 
OQ  the  germs  of  disease. 

Tuberculosis  is  most  prevalent  in  cows  kept  in  town  cow- 
»es,  and  it  is  due  to  a  great  extent  to  the  want  of  proper 
mliness,  ventilation,  drainacje,  wholesome  water  supply,  &c. 
nspection  should  be  more  efficient,  and  made  at  milking  and 
ling  time,  especially  in  the  morning,  for  this  is  the  best  time 
detect  nuisances  likely  to  be  met  with  in  cow-sheds  and 
ries. 

iilk  cans  should  not  be  left  at  houses  in  which  there  are 
»  of  infectious  diseases. 

Lll  milk  should  be  sterilised,  and  it  would  be  better  if  it 
Id  be  done  before  leaving  the  dairies,  for  a  great  number  of 
pie  will  not  take  the  trouble  to  do  so,  notwithstanding  the 
incurred. 

le  called  attention  to  some  of  the  weak  points  in  the  Sale  of 
d  and  Drugs  Act. 
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CONFERENCE    OF    PORT    SANITARY 

AUTHORITIES. 


The  proceedings  of  the  Conference  commenced  with  an  address 
Dv  the  President,  Mr.  Arthur  Holt  Barber,  published 
in  the  Journal,  Vol.  XVIL,  Part  IIL 


**  Sanitation  on  board  Shipy'  by  W.  CoLLiNGRiDGE,  M.  A.,  M.D., 
Medical  Officer  of  Health,  Port  of  London. 

(Fellow.) 

ABSTRACT. 

It  may  be  conceded  that  shipowners  generally  are  willing,  and 
even  anxious  to  give  their  seamen  good  accommodation  on  Doard 
their  vessels.  Even  as  a  mere  question  of  economy  it  is  ob- 
viously to  their  interests.  To  get  good  work  out  of  a  man,  he 
should  be  well  housed  and  well  fed.  That  the  seaman  prac- 
tically never  enjoys  these  advantages  is  almost  entirely  due  to 
want  of  knowledge  or  carelessness  on  the  part  of  owners. 
Where  ships  are  well  found  and  fitted,  men  are  kept  in  good 
health  and  temper,  and  remain  with  the  vessels  as  long  as 
jKwsible. 

The  Law  reauires  only  72  cubic  feet  per  head,  which  clearly 
is  too  small  ana  should  be  doubled.  The  man  himself  with  his 
bunk,  clothing,  and  chest  will  take  up  24  cubic  ft.  or  one-third 
of  total  si)ace.  There  is  no  reason  tor  this  small  space.  120 
cubic  ft.  is  quite  practicable,  and  was  recommended  by  the 
Labour  Commission. 

It  is  frequently  urged  that  as  half  the  crew  are  on  watch, 
only  half  are  in  the  forecastle,  and  that  thus  practically  the 
amount  is  doubled. 

The  answer  to  this  is:  (i.)  When  half  the  crew  are  constantly 
in  forecastle,  it  is  impossible  to  open  up  and  ventilate  freely ; 
(ii.)  When  the  vessel  is  in  harbour,  and  ventilation  most 
deficient,  the  whole  crew  live  in  forecastle  at  the  same  time. 

The  author  describes  in  detail  the  requirements  of  a  healthy 
forecastle. 

It  should  never  be  placed  below  deck  on  account  of  the 
danger  in  case  of  collision,  and  the  difficulty  of  adequate 
lighting  and  ventilation. 
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Where    possible  houses  on  deck  should  be    used.    These 

)  easily  lighted  and  admit  of  free  ventilation. 

A.  door  on  either  side  made  to  open  in  two  parts  by  a  hori- 

ital  division,  will  always  admit  air  on  the  lee  side. 

Bare  iron  should  always  be  covered  with  granulated  cork  in 

ler  to  prevent    condensation,   and  consequent    wetting  of 

Iding  and  clothing.     This  is  a  common  cause  of  rheumatism, 

)  seaman's  great^  enemy. 

Tree  lighting  is  essential  and  easily  provided. 

iunks  should  be  arranged  in  such  a  way  that  they  do  not 

»rfere  with  the  admission  of  light  from  side  ports — well 

ly  from  the  sides. 

?he  judicious  use  of  white  or  light  coloured  paint  and  the 
elling  of  scuttles,  &c.,  will  materially  assist, 
''ery  few  forecastles  are  properly  lighted,  and  yet  owners 
iplain  of  seamen  being  dirty  in  their  habits.  Give  a  man 
lean  and  airy  space  to  Uve  in  and  he  will  keep  it  clean — in  a 
,  dark  forecastle  he  has  no  encouragement, 
ron  bunks  in  tiers  of  two  only  are  recommended.  Not  less 
I  6  ft.  long  and  2  ft.  3  in.  wide,  the  lower  one  being  at 
!;  12  or  15  in.  from  the  floor,  so  as  to  admit  of  cleaning 
eunder. 

loors  should  be  made  of  stout,  well  tongued  and  grooved 
ds,  laid  in  soKd  cement  upon  the  deck  with  a  proper  water- 
on  the  outside.     A  flooring  laid  on  battens  with  space 
jmeath  only  leads  to  an  accumulation  of  filth  and  moisture, 
h  cannot  readily  be  removed. 

"here  closets  adjoin  forecastles  they  should  be  separated  by 
able  bulkhead  with  felt  between  the  two  layers,  and  should 
:  free  independent  ventilation. 

»ves  should  be  of  a  suitable  pattern,  the  most  economical 
circular  wrought  iron,  lined  throughout  with  fire-clay, 
pattern  at  present  mostly  in  use  is  most  costly,  extrava- 
,  dangerous,  and  unhealthy. 

lere  is  no  reason  why  sailors  should  not  have  proper 
ory  accommodation.     No  other  class  of  men  have  to  eat, 

,  and  wash  in  one  compartment,  and  that  so  limited,  as  the 

• 
.. 

le  real  reason  why  forecastles  are  not  properly  fitted  arises 

the  fact  that  there  is  no  proper  supervision  of  the  plans  of 

sel  before  building. 

e  Board  of  Traae  is  not  a  sanitary  authority,  and  has 

mitary  officers,  and,  moreover,  has  no  power  in  the  direc- 

of  sanitation  beyond  the  very  limited  provisions  of   the 

hant  Shipping  Act. 

Port   Sanitary  Authority  has  ample   power,   under  the 
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Pablic  Health  Act,  to  deal  with  questions  afifecting  the  health 
of  crews,  but  unfortunately  these  powers  are  only  exercised 
when  the  construction  of  the  vessel  is  complete. 

The  designer  does  not  trouble  about  sanitation.  He  knows 
the  number  of  the  crew  and  leaves  space  for  so  many  men  at 
so  many  feet  per  head. 

When  the  vessel  is  finished,  this  space  is  utilized  as  well  as 
possible. 

Before  a  vessel  is  commenced,  the  plans  of  the  crew's  quarters, 
with  means  of  lighting,  ventilation,  closets,  lavatory,  storage  of 
drinking  water,  should  all  be  submitted  to  the  Sanitary  Autho- 
rity of  the  Port,  who  with  the  advice  of  their  Medical  Officer 
of  Health,  would  consider  and  approve  or  otherwise. 

It  would  then  only  be  necessary  for  Port  Sanitary  Authorities 
to  draw  up  simple  bye-laws,  which  would  be  accepted  by  all 
Ports. 

Seamen  would  be  properly  cared  for,  owners  and  designers 
would  know  exactly  what  was  required,  and  shipmasters  would 
be  saved  much  trouble  and  expense. 

This  involves  no  new  principle,  but  is  simply  an  extension  of 
the  practice  now  obtaining  in  the  case  of  plans  of  all  new 
builcungs  on  shore. 


^*  Structural  Sanitary  Arrangements  of  Ocean  Steamers  and  War 
Ships"  by  E.  W.  DE  KuSETT,  M.Inst.C.E.,  M.Inst.N.A., 
Vice-President  of  the  North-east  Coast  Institution  of 
Engineers  and  Shipbuilders. 

When  invited  to  contribute  this  paper,  the  writer  felt  the 
subject  had  been  wisely  suggested  by  the  Council,  as  it 
affects  the  well-being  and  comfort  of  so  large  a  section  of  the 
community,  who  in  these  days  of  hurrying  to  and  fro,  whether 
on  business  or  pleasure,  have  to  cross  the  mighty  waters  and 
encounter  ills  sufficiently  in  evidence  while  in  their  unstable 
home,  without  their  discomfort  being  added  to  by  any  pre- 
ventible  causes.  And  besides,  should  the  floating  town  become 
unwholesome  from  any  cause,  there  is  no  possibility  of  their 
fleeing  to  another  township  until  terra  firma  is  once  again 
reached. 

In  dealing  with  the  subject  the  author  has  been  compelled 
to  limit  himself  to  but  little  more  than   an   outline  sketch, 


S.  W.  DB  BUBSTT.  49 

;hoat  descending  into  details,  which  probably  would  have 
ved  no  usefal  parpose  at  such  an  occasion  as  this.  He 
refore  proposes  to  deal  briefly  with  the  following  items, 
ich  he  trusts  will  elicit  your  kindly  discussion : 

Sanitarv  Water  Services ; 

Closets  and  Latrines ; 

Baths  and  Lavatories ; 

Ventilation. 
Tames  of  patentees  will  be  studiously  avoided,  so  that  none 
feel  aggrieved  when  all  names  are  omitted. 

Sanitary  Water  Services. 

n  a  well-appointed  ocean  passenger  steamer  three  se{)arate 
er  services  are  provided  for  sanitarv  purposes,  exclusive  of 
provision  for  washing  decks,  bilge,  ballast  or  fire  purposes, 
These  consist  of  cold  salt  water,  hot  salt  water,  and  cold 
h  water,  with  a  partial  hot  fresh-water  service.     The  cold 
•water  service  is  primarily  for  general  sanitaiy  purposes, 
ling,  &c ;  hot  salt  water  for  bathing  and  other  kindred 
;  cold  fresh  water  for  drinking,  cooking,  pantries  and  lava- 
use,  and  sometimes  a  few  baths  also  similarly  provided, 
Idition  to  salt  water ;  hot  fresh  water  to  pantries,  barber's 
►  and  surgery,  and  to  special  lavatories, 
he  water  for  these  three  services  is  in  constant  supply, 
^  pumped   up   by   steam  pumps  in  the  engine-room  into 
ice  tanks   situated   at   a   sufficient   height   for   supply   by 
itation.     From  these  tanks  it  is  distributed  by  galvanized 
main  pipes,  with  branches  as  required,  the  fresh  water 
ng  through  filters. 

le  salt  water  sanitary  services  need  much  careful  planning 
Qsure  a  constant  flow  in  ample  quantity,  without  undue 
ure,  and  free  from  loose  air,  or  the  closet  valves  will 
ber  and  splutter.  To  obtain  this,  one  or  more  pumps — « 
1  sanitary  pumps — are  fitted  on  the  main  engines.  These 
•  directly  from  the  sea,  and  do  duty  w^hen  the  vessel  is 
r  weigh.  An  auxiliary  pump  is  also  provided  to  assist  the 
ary  pumps  when  necessary.  This  also  serves  while  the 
1  is  in  port. 

le  water  is  pumped  up  to  a  strong  galvanised  iron  tank 
d  at  some  conveniently  elevated  part  of  the  vessel ;  firstly, 
ie  supply  of  the  higher  class  passengers.  From  the  top 
is  an  over-flow  pipe  is  led  to  a  similar  tank  or  tanks  for 
mpphr  of  the  inferior  closets,  &c,  at  the  ends  of  the 
L  Vrater  is  delivered  into  the  subsidiary  tanks  under 
ire,  and  any   air  accumulating  is  discharged  from  the 
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upper  part  of  the  main  tank  by  a  suitably  arranged  self-actiiu; 
air  valve ;  or  a  high  stand  pipe,  with  open  end,  is  used  for  this 
purpose.  Pipes  from  the  bottom  of  the  higher  of  these  tanks 
take  the  water  to  the  various  w.c/s,  lavatories,  &c  The  waste 
water  from  the  auxiliary  tank  is  usually  led  into  the  crews* 
and  steerage  latrines,  and  the  end  of  the  pipe  is  of  course  left 
quite  open  to  avoid  bursting  the  tanks. 

When  at  sea,  the  supply  for  the  hat  sea-water  sermce  is 
pumped  from  the  hot  water  discharge  pipe  leading  from  the 
surface  condenser  of  the  main  engines— consequently  it  costs 
nothing  to  heat  when  under  weigh.  When  in  port,  the  water 
is  heated,  say,  by  a  steam  coil  placed  in  the  service  tank. 

In  arranging  a  hot-water  service^  care  must  be  taken  to  ensure 
circulation,  or  the  hot  water  will  cool  in  the  pipes,  and  failure 
result.  This  is  a  much  better  and  more  economical  system  than 
heating  by  steam,  as  the  water  costs  nothing  to  heat,  is  quite 
free  from  grease,  and  no  waste  of  water  from  the  boilers  takes 
place — a  matter  of  much  importance  in  these  days  of  high- 
pressure  steam.  In  some  vessels  the  water  is  heated  by  a  kind 
of  steam  geyser,  one  of  which  is  supplied  to  each  bath,  this 
requires  a  steam  and  cold  water  service.  The  water  by  this 
aj)pliance  is  heated  to  any  required  temperature  as  it  flows  into 
tlie  bath.  In  the  author's  opinion  it  is  not  so  convenient  as  the 
hot-water  system  previously  described.     The  cold  fresh  water  is 

Eumped  from  the  main  fresh-water  tanks,  situated  say  in  the 
ottom  of  the  vessel.  These  are  replenished  when  in  port 
from  the  usual  shore  mains,  or  at  sea  by  fresh  water  distilling 
appliances,  where  the  water  is  obtained  preferably  by  condensing 
the  steam  derived  from  salt  water  which  is  boiled  in  a  steam- 
heated  boiler.  Water  so  produced  and  aerated,  is  both  pure 
and  drinkable. 

Special  care  needs  to  be  exercised  in  so  arranging  and  fitting 
these  pipes  that  they  may  be  at  all  times  readily  accessible  for 
handiness  in  repairs,  and  to  minimise  damage  in  case  of  a  leaky 
or  burst  pipe. 

Provision  must  be  made  for  expansion,  and  for  emptying  the 
pipes  when  necessary  in  frosty  weather;  also  for  preventing 
inconvenience  to  passengers  by  moisture  gathering  on  and 
dripping  from  the  surface  of  the  cold  pipes.  Stop-cocks  and 
valves  are  provided  not  only  for  distribution,  but  also  to  keep 
all  under  control  in  the  event  of  failure  of  tanks  or  pipes; 
otherwise  our  little  township  would  be  flooded,  and  deep  and 
long  might  be  the  growls  resulting. 

In  passenger  vessels,  gal vanizea  wrought  iron  is  used  mostly 
for  these  pipes,  with  occasional  lead  or  copper  beds  for  expansion 
and  lead  pipes  for  soil  and  similar  purposes ;  but  in  men-of-war 
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i  is  not  allowed  on  account  of  weight,  only  galvanized 
>aght  iron  lap-welded  pipes  being  ased.  Lead  is  also 
ee^onable  from  its  liability  to  injury  by  rats,  and  f urther,  in 
le  cases,  may  induce  lead  poisoning. 

Closets  and  Latrines. 

Ul  this  accommodation  needs  to  be  open  and  airy,  floors  tiled 
cemented;  and  in  high-class  work  the  dividing  bulkheads 
also  lined  with  white  glazed  tiles,  say  to  a  height  of  from 
3e  to  four  feet.  Bulkheads  dividing  the  w.c's  should  rest 
itools,  leaving  an  air  space  between  them  and  the  tiled  deck, 
•  with  amj^le  air  space  above  for  ventilation,  and  facility  for 
hing  out.  Doors  should  be  treated  in  a  like  manner, 
iring  privacy,  yet  avoiding  any  sense  of  stuffiness, 
a  arranging  the  soil  and  waste  pipes,  the  pumping  action  of 
sea  water  m  the  pipes,  as  the  vessel  rolls,  must  be  guarded 
nst,  as  this  not  only  makes  a  disagreeable  noise,  but  also 
dilates  the  pipes  into  the  closet. 

b  correct  this,  the  pipes  should  be  ventilated  by  a  smaller 
i  pipe  connected  to  the  upper  part  of  the  soil  pipe,  or  body 
ioset,  and  discharged  overboard,  say  under  the  level  of  the 
This  relieves  the  closet  valves  of  pressure  and  stops  the 
ing.  A  non-return  stop  valve  fittea  at  the  outlet  of  the 
pipe  is  also  provided,  to  prevent  the  sea  washing  up  the 
J.  The  valve  is  of  brass,  it  has  a  leather  face  to 
en  the  sound  as  it  beats  to  the  rolling  of  the  ship,  and  is  so 
i  in  its  chest  that  it  may  be  removed  both  from  the  outside 
inside  of  the  vessel. 

lould  the  closet  be  of  such  a  character  as  to  need  an  over- 
pipe,  to  prevent  it  being  flooded  by  an  unsound  flushing 
3,  this  should  not  be  connected  to  the  soil  pipe,  but  say  to 
learest  scupper. 

ie  practice  now  is  to  fit  closets  having  porcelain  bodies  and 
,  made  in  one  piece  without  any  boxed-in  seat,  similar  to 
e  closets,  either  with  or  without  lever  locked  valves  (as 
height  of  closet  above  the  water  may  determine),  while 
I  closets  very  high  up  have  only  a  water  trap,  and  depend 
ely  on  the  ventilat<jd  soil  pipe  and  storm  valve  at  snip's 
to  prevent  blowing.  If  near  the  water  line,  closets  with 
le  valves  should  be  fitted,  otherwise  the  sea  may  wash  up 
lood  it  in  a  sea  way.  In  the  double  valve  type  of  closet 
ralve  is  always  closed  before  the  other  is  openea. 
1  war  vessels  strongly  made  closets  with  metal  bodies  and 
d  valves  are  used  in  the  superior  oSicers'  quarters.  They 
rally  have  a  storm  valve  at  ship's  side.     The  fittings  and 
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nrrangements  are  similar  to  those  already  described,  the  pipes 
being,  as  before  mentioned,  of  galvanizea  wrought  iron  to  save 
weignt.  As  a  rule  they  are  flushed  from  a  small  tank  over- 
head, which  is  filled  daily  from  the  wash  deck  service,  as 
elaborate  services  of  pipes  and  tanks,  such  as  obtain  in  pas- 
senger steamers,  would  be  liable  to  injury  from  shot  and  might 
cause  confusion. 

For  emigrants  and  crews'  use,  both  in  merchant  steamers 
and  war  vessels,  latrines  placed  in  a  fore  and  aft  direction  are 
generally  used.  A  latrine  consists  of  a  trough,  say  of  gal- 
vanized iron,  having  a  U-shaped  section  sloping  down  towards 
an  exit  pipe  at  the  centre  of  its  length.  It  has  a  plain  wood 
seat,  sometimes  divided  by  galvanized  sheet  iron  screens,  placed 
about  two  feet  apart  and  two  feet  high  above  the  seat. 

The  flush  water  service  is  usually  on  all  day,  it  being  the 
overflow  from  the  sanitary  tank,  and  though  constant  in  action 
has  a  good  force. 

In  war  vessels  a  good  arrangement  is  adopted  for  retaining 
libout  8"  of  water  in  the  trough.  This  is  accomplished  by 
means  of  a  hollow  metal  plug  which  fit^  watertight  into  the 
exit  pipe.  The  top  of  the  plug  is  closed  at  the  end  by  a  long 
rod,  wnich  by  means  of  a  lever  under  the  deck  overhead,  lifts 
the  plug  by  nand  when  required.  Numerous  small  holes  are 
bored  tnrough  the  upper  part  of  the  plug,  while  an  inverted 
bonnet  fitting  over  tnem  forms  a  syphon  hood.  This  allows 
the  surplus  water  to  escape  down  the  exit  pipe,  and  yet 
prevents  in  a  large  measure  any  offensive  smell  arising. 

In  this  type  of  closet  doors  are  dispensed  with,  screens  being 
fitted  for  privacy.  Free  ventilation  is  thus  secured  in  any 
weather,  by  the  help  of  the  sidelights  and  other  openings. 

Besides  water-closets,  earth-closets  are  also  used  in  short- 
passage  steamers,  but  the  author  has  not  met  with  them  in  any 
ocean-going  vessels. 

Baths. 

This  very  important  item  in  the  sanitary  equipment  of  a 
vessel,  especially  in  warm  climates,  will  next  engage  our 
attention. 

The  bath-rooms  should  be  light,  airy,  and  cleanly,  not  only 
in  reality  but  in  appearance  also  (as  in  the  closets),  with  lightly 
tiled  floor,  and,  if  means  permit,  walls  also  covered  with  white 
glazed  tiles  to  a  height  of  some  three  or  four  feet.  These 
precautions,  with  a  plentiful  flow  of  air  without  draft,  makes  a 
3atisf actory  and  enticing  bath-room. 

The  baths  themselves  are  frequently  made  out  of  one  solid 


X.  W.  J)X  BUBXIT.  47 

:k  of  Italian  marble;  these  leave  nothing  to  be  desired, 
Bcially  when  placed  with  space  all  round  them.  Others  are 
le  of  polished  marble  slabs  cemented  and  bolted  together ; 
>  fireclay  or  enamelled  iron  baths  are  used. 
Jombined  with  the  hot  and  cold  water  service,  shower, 
17,  and  donche,  and  in  some  vessels  even  needle  baths  are 
?d,  and  instead  of  heating  the  water  by  steam  jet,  an 
mited  supply  of  clean  hot  water  may  be  turned  on,  as 
xibed  nnaer  the  head  of  Sanitary  Water  Service.  Hence 
ian  now  say  "good-bye"  to  the  greasy  boiler  steam  with  its 
xlious  accompaniment. 

1  war  vessels,  and  also  in  all  well  appointed  ocean  passenger 
ners,  the  stewards,  seamen,  and  firemen  have  their  baths, 
lat  now,  not  only  those  who  are  served,  but  also  those  who 
If  may  have  comforts  alike  according  to  their  need. 

Lavatories. 

.  firs^-class  passenger  steamers  the  now  well-known  fold-up 

I  lavatory  is  generally  used,  primarily  on  account  of  its 

ig  np  but  little  space  and  its  more  attractive  appearance. 

metimes  these  lavatories  are  connected  to  the  cold  fresh 

r  service,  when  an  unlimited  supply  of  water  is  obtained, 

(isual   small  reservoir  being  dispensed   with.      In  other 

.  a  measure  of  water  is  automatically  run  into  the  basin  on 

jing  lowered.     Waste-water  containers  are  also  sometimes 

ased  with,  when  the  water  is  at  once  conducted  overboard 

litable  pipes.     These  departures  save  labour,  but  induce 

f  of  water,  and  the  arrangement  of  discharge  pipes  need  to 

refully  designed  to  avoid  water  stagnating  in  them,  also  to 

nt  the  water  forcing  any  smell  into  the  cabin  when  the 

i  rolls.     This  may  be  prevented  by  efficiently  ventilating 

ipes,  and  providing  connections  for  clearing  and  flushing 

out  at  any  time.     Neglect  in  this  respect  may  render  a 

unwholesome.     Lavatories  are  also  fitted  up  in  a  special 

ment,  for  use  during  the  day,  with  marble  slabs  and  tilt 

I,  as  in  high-class  hotels.      Hot  and  cold  fresh  water  is 

led  from  sendee  pipes,  and  the  waste  is  led  overboard. 

Bs    first    and    second   saloon    passengers,   lavatories    are 

led  of  a  substantial  character  for  emigrants  and  crew. 

times  tilt  or  loose  basins  fitted  in   a   hinged   cover,  are 

over  their  baths.     Washing  troughs  for  clothes,  and  in 

iong-ioumey  vessels  a  small  mechanical  washing  plant  has 

provided  for  this  purpose. 

itilated  rooms,  heated  by  air  or  steam  coils,  are  provided 
ying  and  airing  the  linen,  bedding,  &c« 
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Ventilation. 

This  is  of  the  utmost  importance  in  ocean  passenger  steamers, 
and  perhaps  more  so  in  war  vessels,  on  account  of  the  hitter 
being  suboivided  into  smaller  water-tight  compartments. 

In  ocean  steamers,  ventilation  may  be  performed  by  a  variety 
of  means,  preferably  by  exhausting  tne  air  (naturally  or 
mechanically),  when  fresh  air  will  flow  in  to  fill  up  the  void 
from  the  many  openings  necessary  for  working  the  vesseL 
Mechanical  means  are  doubtless  more  reliable  than  natural, 
as  they  may  be  more  easily  regulated,  being  independent  of  the 
speed  of  the  vessel  or  velocity  of  the  wind;  but  this  system  is 
not  always  necessary,  especially  in  large  passenger  vessels, 
where  the  ventilators,  skylights  and  sidelights  are  well  above 
the  water  and  may  consequently  be  kept  open  in  most  weathers. 

To  ensure  successful  ventilation,  it  is  advisable  to  deal  as 
locally  as  possible  with  the  causes  of  smells,  and  so  avoid  their 
dispersion  over  the  ship.  Consequently,  we  will  first  deal  with 
store  rooms,  galleys,  pantries,  closets,  lavatories  and  such  like 
places,  preferably  by  exhaustion ;  say  by  high  trunked  skylights, 
by  upcast  ventilators,  vAih  air  nozzles  producing  an  induced 
draft,  or  by  steam  or  electrically  driven  fans,  resorting  to  the 
side-lights,  cowl-headed  ventilators,  staircases,  &c,  &c.,  for 
supplymg  the  necessary  inlets  for  air  to  the  saloons  and  cabins, 
and  from  thence  to  the  before  mentioned  spaces.  Passages, 
dividing  cabins,  &c.,  should  be  as  straight  as  possible,  to  avoid 
breaking  up  the  currents  which  should  be  allowed  to  flow  freely 
fore  and  aft,  also  from  side  to  side ;  otherwise  the  ventilation  of 
the  lee  side  of  the  vessel  will  suffer. 

For  the  more  effective  circulation  of  air,  cabin  bulkheads, 
where  not  exposed  to  the  sea,  should  have  gratings  or  jealousies 
at  the  bottom,  also  fanlights,  and  gratings  overhead  between 
the  beams ;  and  for  hot  climates,  vertical  jealousied  jpanels 
will  be  found  useful.  Pivoted  sidelights  are  very  valuable,  as 
they  scoop  the  air  into,  or  direct  it  out  of,  the  cabin  at  will, 
when  the  vessel  is  in  motion.  Ventilating  sidelights  with  floats 
are  also  very  valuable,  admitting  air  in  all  weathers. 

As  a  special  luxury  provision  has  been  made  in  some  steamers 
for  cooling  the  air  entering  the  saloons,  by  passing  it  over 
refrigerated  surfaces,  the  air  being  also  warmed  in  a  similar 
manner  by  the  agency  of  steam — such  adjuncts  being  doubt- 
less much  appreciated  bv  invalids. 

It  is  a  good  plan  to  £t  the  closets  and  baths,  &c.,  in  a  tiled 
out  airy  space,  backing  against  the  engine  and  boiler  hatch 
casing,  but  it  is  more  customary  to  fit  them  next  the  ship's 
side,  on  account  of  the  length  of  the  soil  pipes,  which  are  much 
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shoTter  and  have  a  greatt-r  slope  than  if  placed  in  the  former 
position.  However,  on  tlie  part  of  the  ventilation  the  former 
plan  has  the  advantage,  as  directly  over  the  space  is  contrived 
a  lipht  and  air  casing,  extending  well  above  the  tiighest  deck, 
having  skylight  flaps,  &c.,  which  can  be  left  open  in  any 
weather.  Consequently,  the  air  flows  from  the  passages  and 
sidelights,  Ac.  towardjt  the  closets,  and  so  np  the  air  shaft. 
The  soil  pipes  being  long  and  comparatively  flat,  need  clearing 
plugs  in  case  of  their  getting  cliokecl.  This  system  has,  how- 
ever, the  disadvantage  of  breaking  up  the  direct  line  of 
passages  and  so  doubtless  somewhat  impeding  the  flow  of  air 
currents  to  other  parts  of  the  vessel ;  but  all  things  are  a  com- 
promise. 

In  war  vessels  mechanical  ventilation  by  steam  or  electrically 
driven  fans  is  resorted  to,  in  conjunction  with  sidelights  and 
cowl-headed  pipes.  The  air  is  forced  along  galvanized  sheet 
iron  pipes  through  all  the  necessary  compartments.  The  pipes 
throogn  the  water-tight  bulkheads  have  a  self-acting  float 
Talve  fitted  on  each  side  of  the  bulkhead,  in  a  cage,  to  which 
the  air  pipes  are  bolted.  The  arrangement  is  such  that  on  any 
compartment  being  flooded,  the  rising  water  will  enter  the  cage 
and  float  the  ball,  and  so  close  the  valie. 

With  these  notes  before  us.  we  must  be  impressed  with  the 
fact  that   in  every  well   designed  and   wiOl   appointed   ocean 

I  steamer  and  war  vessel,  the  stnictural  sanitary  arrangements 
■re  such  that  Cleanliness,  which  is  ne.xt  to  Godliness,  may  be 
the  daily  portion  of  all  wlio  note  go  dowu  to  the  sea  in  ships. 
Papers  were  also  road  on : 
"Tie  Advantatjes  of  Sanitary  Inspection  of  Ships"  by  AldtT- 
man  Evan  Eraser. 
"  yort    Sanitari/     Rcjitlationt    and    Frevmtief    Mea*ure$^'    by 
Tbomas  Cr.ABKE,'M.D. 
"  Suggeated  Amendments  of  Port    Sanitary    Law,"  by    R.    S. 

HoLM&B. 
'*  Port  Sanitary  Administration,"  bv  A.  WelleSLBY  Harris, 
M.R.C.S.,  D.P.H.,  and  Thomas  Walton,  Chairman  Health 
Department,  Southampton. 

Owing  to  recent  legislation  having  in  a  great  measure 
•Telieved  the  diliicnlties  pointed  out  in  the  last  two  i>apers,  the 
■.Committee  thought  it  undesirable  to  insert  them 

TOL.  ITUI.      rABT  I,  D 


COKFERENCE   OF   LADIES   ON    DOMESTIC 
HYGIENE. 


The  proceedincs  of  the  Conference  commenced  witli  an  address 
bv  The  President,  The  Mayoress  op  Newcastle-upon- 
Ttne  (Mrs,   Albert   Lord),   published   in   Part   III.,  Vol. 

xvn. 


"AspecU  of  Ceding  for  Ladies,"  hy  E.  B.  Turner,  F.R.C.S. 
NOTE. 
The  author  said  that  the  general  average  standard  of  health 
among  tlie  women  who  cycle  had  undergone  an  appreciable 
elevation  since  they  commenced  to  ride.  The  aj-uiptoms  of 
"  under  health  "  manifested  by  the  modem-day  woman  of  the 
upper  classes  was  slight  indigestion,  ennui,  lassitude,  "vapours," 
the  cause  of  all  of  which  was  want  of  sufficient  exercise.  But 
the  cult  of  the  cycle  had  changed  all  this.  The  rapid  loco- 
motion was  adapted  for  the  weak,  as  the  boiHly  weight  had  not 
to  be  carried  on  the  feet,  but  was  rolled  on  wheels.  It  called 
into  play  nearly  every  muscle  of  the  body,  levied  a  sufficient 
tax  on  the  heart  an(I  lungs,  stimulated  the  action  of  those 
organs  essential  to  life  which  lie  within  the  abdominal  cavity, 
ana  at  the  same  time  produced  a  healthy  and  beneficial  action 
of  the  skin.  Nevertheless  there  were  grave  dangers  to  be 
avoided.  No  excess  should  be  committed.  Every  woman  rider 
should  gradually  train  herself  by  daily  increasing  dist^mces, 
and  should  never  allow  herself  to  become  fatigued.  If,  on 
returning  from  a  ride,  she  found  she  could  not  eat,  and  could  not 
sleep,  she  might  be  sure  she  had  overtaxed  her  strength,  and 
was  converting  what  should  be  a  pleasant  and  healthful 
recreation  into  a  burdensome  toil. 


"  Hyrfiene  in  Relation  to  the  Physical  Development  of  Women," 
by  Miss  G.  KocLiFFE. 


The  authoress  quoted  a  uumlier  of  instances  of  savage  or  semi- 
civilized  races  in  which  the  woman  is  equal  or  even  superior 
to  the  man  in  physical  development,  and  contends   that  the 
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common  opinion  that  women  amongst  savage  tribes  in  general 
ai'e  treated  with  harsliness,  and  regarded  as  slaves,  is  erroneous, 
id  indeed  illogical,  considering  the  survival  of  tlie  human  race, 
r  rom  these  instances  it  is  shown  that  woman  can  and  does, 
in  the  simple  and  primitive  stages  of  existence,  develope  and 
maintain  a  physique  equal  in  strength,  service,  and  beauty,  to 
that  of  man ;  whilst,  on  the  other  hand,  we  know  from  personal 
observation  and  experience  that  under  more  elaborated  con- 
ditions of  life,  such  as  those  under  wliich  we  are  at  present 
existing,  she  has  fallen  much  below  what  may  apparently  be 
regarded  as  the  normal  standard,  and  has  become  physically 
much  the  inferior  of  man.  This  physical  deterioration  of  that 
half  of  the  race  which  is  to  furnish  the  mothers  of  forthcoming 
generations  is  surely  a  matter  of  sufficiently  grave  importance 
to  lead  us  to  look  into  the  causes. 

The  progress  of  the  human  race  is  based  on  the  natural  law 
of  the  survival  of  the  fittest,  and  among  primitive  races  without 
contrivance  to  mitigate  natural  austerities  this  law  would  reign 
with  regard  to  physical  fitness. 

With  civilisation  the  resources  of  science  enable  these  natui'al 
austerities  to  be  tempered  and  physical  fitness  no  longer  reigns 
supreme.  As  civilization  advances  physical  development 
becomes  more  hampered  by  the  crowding  of  people  into  cities 
in  place  of  nomadic  life ;  clothing  and  dress  become  more 
restrictive  of  free  movement,  and  the  division  of  labour  tells 
against  the  physical  development  of  the  woman.  Among 
saviiges  the  man's  occupation  is  fighting,  and  the  woman's 
industrial ;  as  they  settle,  men  take  up  the  out-door  labour  and 
the  paths  of  development  of  the  man  and  the  woman  begin  to 
diverge.  In  the  present  day,  iu  the  training  of  tho  young 
much  more  attention  is  usually  given  to  the  physical  develoii- 
ment  of  boys  than  of  girls,  and  it  is  imperative  that  it  should 
be  more  generally  recognized  and  taught  that  In  the  physical 
fitness  of  women,  as  much  if  not  more  than  the  men,  lies  a 
nation's  chief  hope ;  physical  exercise  in  girls  must  be  en- 
couraged, and  they  should  be  prepared  for  steady  work,  both 
mental  and  physical;  they  must  neither  be  butterflies  nor 
drudges.  They  must  realize  that  they  have  responsibilities,  both 
to  themselves  and  to  others,  and  that  the  greatest  of  these  re- 
sponsibilities is  to  make  the  best  of  themselves  in  every  possible 
way,  and  so  fit  themselves  to  take  up  some  useful  work  in  life, 
which  shall  be  both  a  pleasure  to  themselves,  and  of  profit  to 
the  country,  remembering  in  all  seriousness  that  the  only 
justification  of  existence  is  service ;  and  then,  aiid  then  only, 
may  we  expect  our  women  to  become  noble  mothers  of  a 
noble  race. 
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^^  Swedish  Gymnastics  in  England^^  by  Miss  Ruth  Kaeburn. 

NOTE. 

The  authoress  gave  a  short  account  of  the  introduction  of  the 
system  into  his  native  land  by  its  founder,  Peter  Henry  Ling, 
a  Swede.  The  movements  were  classified  under  a  methodical 
arrangement,  divided  into  four  branches — educational,  medical, 
military,  and  aesthetic.  The  educational  and  military  are  so 
much  alike  that  in  England  they  are  generally  taken  as 
one;  although  satisfactory  results  may  be  obtained  by  free 
exercises,  yet,  for  variety  and  recreation,  it  is  always  desirable 
to  introduce  apparatus  into  a  class  where  possible. 


"  The  Value  of  Teaching  Hygiene  and  Sick  Nursing  to   Working 

Women,'*  by  Miss  J.  S.  Davis. 

ABSTRACT. 

The  writer  deals  with  the  three  questions  of  Air^  Cleanliness^ 
and  Food  in  connection  with  Domestic  Hygiene,  and  urges  the 
importance  of  giving  instruction  in  these  subjects  to  working 
women  by  such  simple  and  effective  measures  as  the  following : 
By  placing  a  board  in  the  framework  of  an  open  window  to  pre- 
vent draught  and  ensure  an  upward  passage  of  fresh  air  into  the 
room  to  be  ventilated ;  by  the  taking  of  a  daily  bath  to  ensure 
personal  cleanliness,  since  the  most  injurious  dirt  is  formed  by 
the  excretions  of  the  skin  itself ;  by  the  immediate  removal  of 
soiled  linen  from  a  sleeping  room ;  by  administering  suitable 
food  to  patients  in  illness,  and  to  children  and  adults  m  health. 
Instruction  in  these  matters  should  be  given  by  demonstra- 
tions on  sick-cookery,  and  by  the  distribution  of  simply-worded 
leaflets,  and  magic  lantern  slides  and  large  diagrams  would  be 
found  helpful.  Ladies  might  help  in  carrying  out  this  in- 
struction by  becoming  members  of  local  committees  formed  for 
the  purpose,  or  by  giving  homely  talks  at  mothers'  meetings 
and  girls'  clubs. 
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hme  Points  of  consideration  in  the  Hygiene  of  Children^*  by 

Mrs.  Mather. 

ABSTRACT. 

3E  authoress  first  drew  attention  to  the  high  rate  of  mortality 

infancy  due  to  improper  feeding,  want  of  care  in  providing 

3sh  air  of  an  equable  and  healthy  temperature,  and  to  the 

iiost  total  absence  of  sunlight,  in  which  effort  was  often  made 

rear  infant  life.     Proper  food  must  contain  the  elements  out 

which  the  new  tissue  of  the  growing  body  is  to  be  formed, 

d  by  which  a  constant  temperature  of  about  98^  must  be 

lintained.     There  are  the  nitrogenous  elements  which  main- 

n  existing  structure  and  promote  the  growth  of  new  tissue, 

)  hydrocarbons  or  fatty  food  which  serve  for  fuel  to  be  burnt 

in  the  system  to  generate  heat  and  force,  and  the  carbo- 

drates,  or  sugars  or  starches,  which  are  also  largely  concerned 

the  formation  of  fat,   the  mineral  elements  necessary  to 

t  formation  of  bone,  and  water  which  is  essential  to  the 

ire  system. 

rhe  most   important  physiolo^cal  difference  to  be  noted 
ween  the  infant  and  the  adult  m  the  selection  of  the  kind  of 
1  is  the  absence  in  the  latter  of  the  diastatic  ferment,  that 
he  absence  in  the  infant  of  the  power  of  chemically  con- 
ting  starch  into  sugar,  which  is  done  by  an  adult  principally 
he  mouth  by  the  aid  of  the  saliva  and  further  by  the  acid 
he  pancreatic  juice  in  the  abdomen.     In  infancy  the  starch- 
ssting  power  is  absent  from  both  the  saliva  and  the  pan- 
,tic  juice.     It  stands  to  reason  then  that  an  infant  cannot 
iBt  starch  at  all  and  a  young  child  only  a  small  portion, 
te  only  food  which  nature  provides  which  fulfils  all  necessary 
lirements  for  the  infant  is  the  mother's  milk.     It  contains 
he  necessary  elements  in  the  right  proportions,  the  starch  is 
idy  converted  into  sugar,  and  it  presents  no  hard  masses, 
refore,  if  cows'  milk  must  be  used  in  place  of  the  mother  s 
ich  should  never  be  done  except  under  the  strictest  necessity) 
list  be  made  to  approximate  to  the  parent's,  as  much  as  is 
hie,  and  no  other  food  should  be  supplied  till  the  cutting  of 
teeth  commences,  when  it  must  be  introduced  gradually  in 
1  proportions,  and  then  not  continued  too  long  as  an  exclu- 
diet,  but  gradually  give  place  to  additions  of  other  flesh- 
ing and  bone-forming  foods  which  the  system  is  as  gi-adually 
loping  power  to  digest. 

her  feeding  of  infants  sets  up  irritation  of  the  alimentary 
caused  by  the  passage  of  non-digested  food,  which  often 
ts   in  convulsions  and  other  spasmodic  affections,  chronic 
spsia,  catarrh  of  the  bowels,  &c. 
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The  caiB  of  the  teeth^  the  need  of  their  cleanlinew  and  proper 
uRe  5thoaid  be  carefnllj  tsmgfat  to  the  growing  child^  and  super- 
rision  of  the  month  should  be  SLy^n  hj  the  medical  man  arter 
illness^  and  in  health  at  intervaJ^  by  die  dentist^  as  so  much  of 
the  hi^th  of  the  adnlt  depends  opoa  this  pierentiTe  meflsore 
in  childhood* 


^  Ow  Hmae^    by  CoandDor  Massow,  LuB^C  J*^  1LKC.Sc 

NOTE. 

Trk  author  fitated  that  in  his  opinioa  the  systematic  teaching 
of  riygiene  in  schools  as  a  compnisonr  subject  would  be  the 

f>roper  method  of  giving  sanitary  knowledge  to  the  people  at 
arge.  He  spoke  of  the  need  of  care  in  noticing  the  nature  of 
the  subsoil  OTer  which  a  house  is  built,  because  of  its  close 
connection  with  many  prerentible  diseases;  and  also  <^  the 
nnhygienic  mode  of  surrounding  a  house  closely  with  trees,  or 
bnildmg  it  in  a  cfdlrde-Mc  where  it  could  not  get  free  circulation 
of  air  or  sunlight. 


**Th^  DUponal  of  HouJiehold  Befutej  and  the  Improper  use  oj 
A$hpiU,    ly  Miss  de  Sumichrast  Rousset. 

ABSTBA(JT. 

Thr  authoress  comrares  unfavourably  the  sanitation  of  Sunder- 
land with  that  of  Edinburgh,  and  points  out  the  dangers  to 
health  that  accrue  from  throwing  all  the  refuse  of  a  house  into 
the  a^hbin.  After  remaining  there  some  weeks  in  close  prox- 
imity \4)  the  dwellings,  by  night  the  whole  quantity  is  raked 
out  and  carted  away,  thus  liberating  the  dormant  germs  of 
diseane.  Tliis  refuse  is  then  sent  by  trains  and  sold  as  manure. 
It  is  urged  that  the  only  remedy  for  the  matter  is  to  abolish 
the  aslipits,  substitute  covered  boxes  which  are  to  contain 
notliifig  but  dry  ashes,  and  the  whole  of  the  vegetable  refuse 
of  tlie  liouse  to  be  burned  daily.  And  considering  the  matter 
one  of  such  great  importance,  the  question  is  asked,  could  not 
the  (children  of  the  Board  Schools  oe  taught,  as  part  of  every 
cooking  lesson,  that  all  vegetable  refuse  must  be  burned  at 
once  in  order  to  remove  one  source  of  danger  from  the  house- 
hold / 
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**  On   the    Teaching  mid  Practice  of  Hygiene  in  Scliooln  of  tlie 
Upper  Middle  ClasKs,"  by  Mrs,  White  Wallis. 

ABSTRACT. 

TuAT  the  Datioa  is  in  need  of  inore  knowledge  of  botli 
domestic  liyg^ene  and  of  school  hygiene  being  allowed,  it 
l>eco[ne3  a  matter  of  consideration  whether  this  knowledge  will 
l)e  most  readily  acquired  and  turned  to  practical  account  by 
introducing  it  through  the  lower  or  through  the  upper  middle- 
class  schools. 

The  greater  numbers  will  be  reached  through  the  machinery 
of  the  School  Board,  but  the  lower  orders  lack  the  intelligence 
which  is  to  be  fouud  in  the  higher  classes  of  children,  to  supply 
and  reproduce  tlieir  knowledge  in  those  circumstances  of  life 
for  which  it  was  intended  to  be  useful.  Also  reform  works 
more  surely  from  above  downward.  Hygiene,  too,  like  all 
other  sciences,  must  hold  a  recognized  position  if  it  is  ever  to 
become  an  object  of  desire  to  the  lower  classes. 

The  recommendation  of  Hygienic  Inspection  of  Schools, 
argued  in  the  Report  of  the  Royal  Commission  on  Secondary 
Education,  1895,  on  the  ground  that  the  education  of  children 
may  be  looked  upon  as  a  national  industry,  is  excellent,  or 
would  be  a  Uttle  later  on,  but  at  present  there  is  no  school 
hygiene  to  inspect.  The  practice  of  school  hygiene  nmst  come 
first,  and  this  will  be  beat  established  by  the  introduction  of 
trained  Hygienists  or  Sanitarians  into  every  high-class  school. 

It  is  a  post  that  could  be  well  filled  by  women  of  higher 
education,  who  would  find  one  year's  special  training  ade{juate 
for  their  work.  The  Hygieuist  need  not  necessarily  be  an 
■dditional  teacher  on  the  staff  of  any  but  very  large  schools, 
'  IS  the  elementary  stages  of  chemistiT,  physics,  and  physiology 
'orm  a  valuable  basis  of  Sanitary  Hygiene,  and  the  physical 
^exercises  of  swimming,  games,  and  gymnastic  drill  would  afford 
E  of  the  best  object  lessons  on  the  subject. 


*'  Teaching  of  Hou»e\oifery  in  Elementary  Schools,"  by 
Miss  Dopre. 

ABSTRACT. 
'he  authoress,  while  commending  the  practice  of  teaching  laun- 
dry work  and  cookery  to  board  school  children,  complains  tliat 
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the  teaching  loses  much  of  its  educative  and  practical  value, 
by  not  being  real  work,  that  is  work  which  is  prepared  for, 
carried  out  and  completed  by  the  children  themselves,  work 
which  they  have  first  lelt  the  need  of,  then  the  activity  of  doing, 
finally  the  gratification  of  having  accomplished,  and  seen  to  be 
of  use. 

The  children  come  to  their  cookery  lesson  finding  stoves 
ready,  flues  cleaned,  fires  lighted,  and  saucepans  neat,  tnus  they 
miss  the  appreciation  of  the  dignity  of  the  lower  labour  and  are 
learning  "  finish  "  before  *'  thoroughness  " ;  again,  in  the  laundry 
all  is  prepared  and  they  learn  to  wash  one  or  two  odd  garments, 
but  have  not  gained  an  idea  of  how  to  undertake  a  real  wash. 

Such  training  in  Housewifery  would  include  such  knowledge 
as  cleaning  and  ventilating  rooms,  sanitation,  preparation  of 
simple  remedies  for  nursing.  Setting  tables  and  waiting  upon 
real  dinner  would  of  course  require  a  house  and  some  stated 
period  of  residence,  but  the  boon  to  the  rising  generation  of  the 
working  classes,  and  the  restoration  of  the  almost  extinct  class 
of  domestic  servants,  who  would  be  proud  of  their  capability, 
would  fully  compensate  for  the  difiiculties  which  would  have 
to  be  encountered  in  realising  such  a  scheme. 
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'.SOLUTIONS  PASSED  AT  THE  CONGRESS 
ELD  AT  NEWCASTLE-UPON-TYNE,  1896. 


UNO  the  Congress  resolutions  were  passed  at  the  various 
tin^  and  were  in  due  course  submitted  to  the  Council 
he  Institute.  After  careful  consideration  certain  decisions 
J  come  to  by  the  Council^  which  are  set  out  below  following 
I  Resolution. 

s  the  various  meetings  at  which  the  Resolutions  were  passed 
lot  now  be  informed  of  the  action  taken,  the  Council 
ght  it  well  to  set  them  out  here  for  the  information  of 
i  interested. 


K>LUTioKS  Passed  in  Section  1. — Sanitary  Science 
AND  Preventive  Medicine: — 

"hat  this  Section  of  the  Congress  of  the  Sanitary  Institute  is  of 
)n  that  the  Boards  of  Guardians  have  proved  themselves  to  be 
\\Y  inefficient  bodies  to  be  entrusted  with  the  administration  of 
accination  Acts,  and  recommends  the  Council  to  commend  to 
tention  of  the  Government  the  advisability  of  entrusting  the 
dstration  of  these  Acts  to  some  other  authority." 

lolution  of  the  Council  of  the  Institute. — "  That  the  f ol- 
g  be  forwarded  to  the  Local  Government  Board : — 
hat  the  Council  of  The  Sanitary  Institute  is  of  opinion 
Boards  of  Guardians  have  proved  themselves  to  be  entirely 
dent  bodies  to  be  entrusted  with  the  administration  of  the 
ination  Acts,  and  commend  to  the  consideration  of  the 
mment  the  advisability  of  entrusting  the  administration 
«e  Acts  to  some  other  Authority.' " 

lat  this  Section  recommends  to  the  Council  of  the  Institute : — 

That  some  system  of  notification  of  human  tuberculosis,  at 
te  when  accompanied  by  a  discharge,  is  desirable. 

That  sanitary  authorities  should  urge  the  Management  Com- 
s  of  Hospitals,  Workhouses,  Schools,  Asylums,  &c.,  in  their 
i  to  give  preference  to  farmers  who  will  supply  milk  from  herds 
teed  free  from  tuberculosis  by  the  tuberculin  test. 

That  sanitary  authorities  should  advertise  from  time  to  tvttv^ 
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in  local  newspapers  lists  of  farmers  who  supply  milk  from  herds 
guaranteed  free  from  tuberculosis  by  the  tuberculin  test,  in  order 
that  private  consumers  may  know  where  to  obtain  such  milk. 

"  4.  That  the  Government  be  urged :  firstly,  to  supply  the  tuber- 
culin test  free  of  charge  to  all  farmers  who  agree  to  get  rid  of  the 
animals  shown  by  the  test  to  be  afiEected,  and  to  only  add  to  their 
herds  in  future  such  animals  as  stand  the  test;  and,  secondly,  to 
insist  on  the  marking  of  all  animals  which,  when  tested,  show  the 
re-action,  and  to  enact  that  such  animals  be  sold  only  for  slaughter, 
and  be  slaughtered  only  under  the  supervision  of  qualified  meat 
inspectors." 

*'5.  That  public  abattoirs  be  established  in  every  district,  and 
that  the  use  of  them  for  slaughtering  purposes  and  meat  inspection 
be  made  compulsory. 

'*  6.  That  compensation  be  given  to  butchers  for  the  carcasses  of 
animals  condemned  for  tuberculosis  when  these  animals  have  been 
bought  bond  fide  as  sound,  and  before  slaughter  showed  no  signs  of 
disease  or  wasting." 

Besolution  of  CoundL— "  That  it  would  be  premature  to  take 
action  upon  these  Resolutions  relating  to  Tuberculosis  until  the 
Commission  had  reported." 

Resolution  passed  in  the  Conference  of  Sanitary 

Inspectors  : — 

**That  this  Meeting  of  Sanitary  Inspectors,  held  in  connection 
with  the  Newcastle  Congress,  recommends  the  Council  of  the 
Sanitary  Institute  to  support  the  Superannuation  Bill  promoted  by 
the  Sanitary  Inspectors'  Association." 

The  Bill  has  not  yet  been  introduced  into  Parliament,  and 
no  decision  has  therefore  been  arrived  at  by  the  Council. 
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THE  PURIFICATION  OF  SEWAGE  BY 

BACTERIA. 

By  Samuel  Bideal,  D.ScLond.,  F.I.C. 

(Member.) 

Read  at  Sesnonal  Meetingj    December  9thy   1896. 


aiN  the  last  few  years  considerable  attention  has   been 

L  to  methods  for  dealing  with  the  sewage  problem,  which 

nt    considerable  points  of   difference  from   those    which 

hitherto  been  considered  most  efficient,  and  members  of 

Sanitary  Institute  had   already  had  an   opportunity  of 

jsing  this  subject  a  year  ago,  when  Sir  Douglas  Galton 

d  one  of  these  discussions  on  the  lessons  to  be  learnt  from 

zperimental  investigations  by  the  State  Board  of  Health 

issachusetts  upon  the  purification  of  sewage.     It  must  not 

rgotten  that  although  these  American  experiments  have 

I  great  stimulus  to  fresh  work,  with  a  view  to  perfecting 

may  be  called  a  natural  process  of  dealing  with  sewage, 

he  Rivers  Pollution  Commissioners  more  than  twenty-five 

ago  came   to   very  important  conclusions  upon  the  fil- 

1  of  sewage  through  soils  and  artificial  filter  beds,  which 

ae  at  the  present  time.     Even  at  that  date,  the  chemical 

lent  of  sewage  was  known  to  determine  little  more  than 

pid  deposition  of  the  suspended  organic  matter,  therefore 

to  be  followed  by  a  natural  purification  of  the  effluent 

^tment  on  land  before  the  purification  was  sufficiently 

Bte  for  the  effluent  to  discharge  into  a  river.     As  the 

problem  is  the  removal  of  the  organic  matters  in  solution, 

lid  seem  that  chemical  treatment  after  all  plays  a  very 

part  in  the  complete  removal  of  impurities,  and  most 

\ts   can  cite  numerous  examples   illustrating  the  really 

ficant  value  of  the  work  done  by  chemical  treatment. 

5,  quoting  from  Dr.  Frankland,  in  his  summary  of  the 

one  in  the  laboratory  of  the  Rivers  Pollution  Commission : 

dasses  of  processes  are  to  a  great  extent  successful  in 

ng  polluting  organic  matter  in  suspension.     As  might  be 

m  the  filtration  processes  are  in  this  respect  the  best. 

Ion  ranks  next,  while  chemical  processes  are  somewliat 

Bcient  for  the  removal  of  suspended   organic   matters. 


6^)  pumncATiox  of  sewage  by  bacteria. 

But  the  getting  rid  of  suspended  matters  is  a  simple  problem 
afm\mred  with  the  removal  of  organic  matters  in  solution.  It 
in  Iktc  that  the  different  processes  experience  the  most  severe 
trial,  and  it  is  on  the  application  of  this  test  that  the  great 
nujU'.riority  of  downward  intermittent  filtration  and  of  irrigation 
oviT  ii|m'ard  filtration  and  the  chemical  methods  of  treatment, 
Wromijs  fttrikingly  apparent.  Thus,  in  round  numbers  it  may 
1m;  said  that  on  the  average  the  processes  of  downward 
int4;rmittent  filtration  and  irrigation  remove  from  the  soluble 
rxin.Htituents  of  sewage  twice  as  much  polluting  matter  as  that 
got  rid  of  by  the  processes  of  chemical  treatment  and  of  upward 
filtnition."  I  have  quoted  this  paragraph  at  length  as  it 
r-Urarly  shows  the  close  analogies  in  the  results  then  obtained 
iMrtweon  irrigation  and  intermittent  filtration  on  the  one  hand 
and  iKjtween  chemical  treatment  and  upward  filtration  on  the 
ffihor  hand. 

At  that  time  irrigation  on  sewage  farms  was  believed  to  be 
rufmhli:  of  affording  a  "hopeful  prospect  of  a  return  of  the 
rrapital  invested/'  and  although  considerable  opposition  has 
uUnmt  invariably  been  met  to  the  creation  of  a  sewage  farm, 
on  i]w  ground  that  it  was  likely  to  be  injurious  to  health, 
f.x]f(*ricnre  has  shown  no  sound  reasons  for  such  a  contention, 
and  comWmi'A  chemical  and  land  treatment  has  now  become 
yf:ry  gern'ral.  Experience  has,  however,  also  shown  in  most 
cums  that  the  reason  of  the  adoption  of  sewage  farms  in  place 
of  int4;rmittent  filtraticm,  viz.,  "of  affording  aliopeful  prospect 
of  a  return  of  the  capital  invested,"  is  not  warranted  ;  out  that 
the  initial  cost  of  the  necessary  land,  and  the  poor  return 
on  tln5  (rrojis  grown,  make  it  at  the  present  time  decidedly 
a^lvantageous  to  adopt  the  alternative  of  intermittent  filtration. 

Owing  ti)  the  fact  that  upward  filtration  gives  such  in- 
different results  compared  to  intermittent  filtration,  little  more 
was  Inward  of  it,  anci  it  had  been  almost  forgotten  that  upward 
filtration  was  capable  of  giving  similar  results  to  chemical 
precipitation,  until  the  new  bacteriological  processes  had  again 
drawn  attention  to  the  subject.  The  chemical  methods,  al- 
though somewhat  improved  during  the  last  twenty  years,  have 
Ijeen  found  expensive  to  work  on  a  large  scale,  and  even  now 
it  is  true  that  the  "  resources  of  science  hold  out  no  hope  that 
the  foul  matters  dissolved  in  sewage  will   be  precipitated  and 

{:ot   nci   of  by  the  application  of  chemicals  to  the  offensive 
iciuid,"  so  that  here  again  the  alternative  of  "  upward  filtra- 
tion "  seems  worth  consideration. 

Reviewing  the  opinions  of  the  Royal  Commission  of  twenty- 
five  years  ago,  it  seems  strange  that  chemical  precipitation  and 
subsequent  land  treatment  should  have  almost  entirely  taken 
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place  of  the  doable   alternative,   viz.,  upward  filtration 
wed  by  intermittent  downward  filtration, 
ven  in  1870  it  was  known  that  upward  filtration  of  London 
ge  through  sand  and  sand  and  chalk  gave  some  purification, 
»ugh  there  was  no  aeration  of  such  a  filter,  and  that  the  best 
ts  were  obtained  when  the  rate  of  filtration  did  not  exceed 
gallons  per  cubic  yard  per  twenty-four  hours, 
e  have  then  in  upward  filtration  a  method  of  partially 
ying  sewage  which  is  independent  of  the  air  supply,  and 
h  gives  the  best  results  when  the  passage  through  the  filter 
>w.     In  Mr.   Scott-MoncriefTs  cultivation  tank  we  have 
of  these  conditions,  and  with  the  exception  that  we  now 
'  that  the  action  is  bacterial  rather  than  mechanical,  the 
!ss  is  practically  identical. 

le  introduction  of  flints  or  stones  into  the  cultivation  bed 
ies  the  rate  of  progress  of  the  fluid  through  the  tank  and 
i  surfaces  on  which  the  organisms  concerned  in  the  chemical 
yes  ^row,  and  I  think  no  one  who  has  carefully  studied  the 
bs  obtained  can  fail  to  admit  that  a  purification  has  been 
ed  which  mechanical  filtration  alone  could  not  possibly 
nt  for. 

e  dissolution  of  the  suspended  solids  which  also  takes  place 
:h  a  cultivation  tank  is  also  capable  of  being  explained  on 
IT  grounds,  as  not  only  have  we  the  well-known  fact  that 
solids  do  disappear  in  cesspools  and  when  buried  in  land,  as 
een  recently  insisted  upon  by  Dr.  Poore  in  dealing  with 
sanitation  problems,  but  their  destruction  had  also  been 
id  by  Mr.  Waring  in  his  "strainers,"  as  well  as  more 
tly  by  Mr.  Cameron  in  his  "septic  tank"  at  Exeter.  It  is 
$ary,  however,  to  clearly  distinguish  between  the  changes 
.  take  place  in  upward  filtration,  in  slow  passage  or  rest  of 
p,  or  on  such  strainers  as  described  by  Air.  Waring,  and 
subsequently  takes  place  when  the  efBuent  is  subjected  to 
ifluence  of  atmospheric  oxygen.  The  first  process  is  one 
Irolysis,  in  which  chemical  changes  are  effected  by  means 
;anisms  or  their  enzymes  without  the  aid  of  oxygen,  the 
i  is  one  in  which  oxidation  is  effected  by  organisms  in 
ice  of  free  oxygen. 

an  example  of  the  former  of  these  changes  may  be 
oned  the  conversion  of  urea  into  ammonium  carbonate, 
8  urea  is  the  principal  constituent  containing  nitrogen 
it  in  the  raw  sewage,  this  change  is  one  of  fundamental 
tance 

CO  N2  H^  +  OH2  =  CO2  +  2NH3. 
)  conversion  of  insoluble  albumen  into  albumoses  and 
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peptones  in  ilm  a  well-known  example  of  such  change  brought 
a^K>iit  hy  (rnzymcs  in  the  absence  of  oxygen  in  complex 
nitro^enotift  fmhstAncen.  With  organic  compounds  containing 
rifp  nitroijen,   the   conversion  of  cellulose   and   woody  tissue, 

fira/;tiraliy  insoluble  in  water,  into  starch,  which  is  acted  upon 
tv  hot.  water,  and  finally  into  sugars  which  are  mostly  readily 
s/ilrjbh;  in  wat<jr,  is  a  well-known  hydrolytic  change.  All  these 
4:\mu^*m  tak<5  jilace  without  any  oxidation  properly  so-called, 
and  wUt'U  carbonic  acid  is  produced  during  sucn  fermentation, 
it  1*1  form<^<l  not  from  the  addition  of  any  atmospheric  or  free 
oxy^iitti^  but  from  tho.  oxygen  already  existing  combined  in  the 
^fri£nuut  htjbstanc(;s  or  waU^r  present. 

It  nt'ju'MMirWy  follows  from  these  considerations  that  if  such 
|jydroly«ii.H  do^!S  take?  ]>laci*,  an  increase  in  the  free  ammonia 
and  mriHtftUi  iu*'u\  in  the  treated  sewage  will  be  noticed,  and 
|f/i»«ibly  urid<?r  noun*,  coiulitions  more  organic  nitrogen  and 
organic  ^rarUm  will  ap|H*ar  in  the  solution ;  and  that,  therefore, 
an  analy«iiti  of  a  wjwage  before  and  after  such  treatment,  if 
judp^^r'l  in  i\u:  ordinnry  way,  would  lead  to  condemnation 
^u*^UtHll  of  a  favourable  opinion.  I  should  like,  also,  to  take 
this  opiKirttiniiy  of  (Hiinting  out  that  the  albuminoid  ammonia 
found  bv  th<?  ordinary  methods  of  analysis  gives  a  measure  of 
thtt  frasily  broken  up  organic  nitrogenous  compounds  present, 
and  that  cons<;(|uently  an  increase  in  the  amount  may  in  some 
casf*s  b^;  regarded  as  a  favourable  sign,  since  it  points  to  the 
resell iition  of  stable  nitrog(.*nous  compounds  into  simpler  ones. 

As  I  have  recently  luid  an  op])ortunity  of  examining  the 
most  recent  of  tlicM;  protK)saIs  for  dealing  with  the  solids 
present  in  w?wage,  on  a  tnoroughly  practical  scale  at  Exeter, 
it  will  not  1m!  out  of  place  if  1  refer  to  it  at  somewhat  greater 
length,  es[>eciallv  as  I  believe  no  complete  account  of  what  are 
now  known  as  the  Kxeter  experiments  has  been  published. 

The  constniction  of  the  septic  tank,  into  which  the  sewage 
flows,  prejiaratory  t^>  passing  into  the  filter  beds,  is  shown  m 
the  accomi>anying  illustration  (Plate  I.,  page  64),  and  it  and  the 
arrangement  of  tlie  filter  beds  is  due  to  Mr.  Cameron,  the  City 
Surveyor.  It  will  be  seen  that  it  is  essentially  a  closed  under- 
ground tank  fitted  with  an  inspection  chamber  in  the  centre, 
through  which  the  sewage  slowly  passes. 

The  present  installaticm  at  Belle  Isle  deals  with  the  whole 
of  the  sewage  discharged  from  the  St.  Leonards  Sewer,  and 
may  be  considered  as  an  experimental  plant  designed  to  deal 
v/ith  the  total  sewage  of  a  population  of  about  2,000  inhabitants, 
the  average  daily  volume  being  about  50,000  gallons,  or  approx- 
imately one -twentieth  of  the  total  sewage  of  the  City  of 
Exeter.     The  purification  effected  takes  place  in  two  stages 


h  mmj  be  convenientlv  consideretl  sei^armtoly,  the  tenu 
mt  being  ^ven  to  the  product  of  the  septic  tank,  and 
ie  to  that  of  the  sobsecjnent  filter  beds. 
Ckimpef  in  tie  Septic  Jank,  The  prv^nt  septic  tank  has 
orking  capacity  of  53,800  gallons,  and  therefore  holds 
Ofximately  a  day^s  supply.  in  other  wonls  the  chanties 
ted  in  the  raw  sewage,  as  compared  with  the  tank  effluent, 
loe  to  the  sojonm  of  the  sewage  in  the  tank  for  the  ivrioil 
bont  twenty-four  hours.  This  period  of  septic  tank  change 
!Ter  Taries  with  the  volume  of  the  sewage  {massing,  so  that 
ote  sewage  due  to  rainfall  flows  through  the  tank  at  a 
ber  rate  than  the  average,  and  during  the  {vriixl  of 
mum  flow  a  correspondingly  greater  quantity  of  tank 
nt  passes  out  of  the  tank. 

le  variation  in  the  composition  of  the  niw  sewage  friMU 

to  hour  and  from  day  to  day,  owing  to  the  slow  rate  of 

through  the   tank  rendering  diffusion  and  seilinientation 

>Ie,  must  necessarily  be  less  market!  in  the  tank  effluent, 

it  its  composition  is  of  more  uniform  chanicter  than  that 

e  raw  sewage.     The  first  change  therefore  to  be  noteii  in 

ction  with  the  work  of  the  septic  tank  is  the  smoothing 

which  it   has    upon    the    com}K>sition   of    the    sewaw, 

tihis  function  of   the   tank   is  one  of   ver\'  considerable 

tance  in  ^-iew  of  the  further  ilisposal  of  the  effluent. 

5  diminution  in  the  rate  of  flow  of  the  sewagt*  on  entering 

ink  also   causes  a   deposition   of   the  heavier  suspended 

les,  consisting  chiefly  of   gravel  and  earth,  in  the  grit 

)er.     Bevond  the  grit  chamber  the  sewasie  flows  over  a 

jTged  partition  into  the  main  chamber  of  the  tank,  from 

,  at  tne  further  end,  it  is  drawn  off  continuously  by  a 

ed  pipe  "  placed  transversely  to  the  flow  six  inches  below 

if  ace. 

the  total  length  of  the  tank  is  somewhat  nion*  than  fiftv 
t  follows  that  with  an  average  flow  of  50,0()U  gallons  per 
Q  and  out  of  the  tank,  the  rate  of  flow  is  exceedingly 
and  very  favourable  to  the  settlement  of  the  finer 
les  in  suspension.  A  marked  clarification  of  the  raw 
B  was  therefore  reasonably  to  be  exjvcted  as  a  result  of 
sage  through  the  tank. 

I  claimed  however  by  Mr.  Cameron,  that  more  ratlical 
»  than  these  ob>ious  ones  take  place  in  the  tank, 
ed  by  the  bacteria  which  are  present  in  the  raw 
J,  whose  growth  is  favoured  by  the  absence  of  light, 
d  the  comparative  absence  of  movement.  In  order  to 
jh  this  fact,  samples  of  the  raw  sewage  and  tank  etlluent 
aken  for  analysis  hourly  in  such  a  way  that  they  were 
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proportional  to  tlie  flow,  and  representative  of  the  general 
character  of  the  raw  sewage  and  tank  effluent.  Four  average 
samples  of  sewage  were  obtained  in  this  way  during  the  twentv- 
four  hours  commencing  at  10.20  a,m.  on  Nov.  3rd.  The 
gaugings  showed  that  50,936  gallons  of  sewage  entered  the 
tank  (luring  the  twenty-four  hours,  and  that  consequently  it 
took  twenty-four  hours  fifty-five  minutes  for  the  contents  of 
the  tank  to  be  changed,  or  at  11.15  a.m.  on  Nov.  4thy  the 
sewage  taken  for  this  experiment  made  its  reappearance  as 
effluent.  Similar  hourly  samples  of  the  effluent  proportional  to 
the  flow  were  taken  for  analysis  during  the  next  twenty-four 
hours. 

A  comparison  of  these  analyses  shows  that  the  septic  tank 
effects  not  only  the  smoothing  effect  in  the  composition  of  the 
effluent  already  pointed  out  as  probable,  but  a  very  marked 
alteration  in  the  chemical  characteristics  of  its  constituents  as 
compared  with  that  of  the  raw  sewage. 

That  the  contents  of  the  tank  had  been  proportionally 
changed  is  shown  by  the  fact  that  the  average  chlorine  content 
was  practically  the  same  in  the  raw  sewage  and  effluent.  In 
order  to  more  clearly  establish  the  difference  between  the 
sewage  and  the  tank  effluent,  I  have  calculated  the  composition 
of  the  sewage  to  a  constant  chlorine  content  of  7  parts  per 
100,000,  and  the  mean  result  so  corrected  is  as  follows: — 


Totol 
SoUda. 


Oxygen 

con- 
sumed. 


I 


Free 
NHs 


Alb. 
NHs 


1 


Nitrite. 


Nm 
Nitrate. 


Total  N. 


Raw  Sewage,  Nov.  3,  4. 
Tank  Effluent,  Nov.  4, 5. 


46-8 
48-6 


6-66 
4-32 


3-6 
4-9 


1-40 
0-64 


0-0 
Trace 


0-0 
(W)4 


7-4 
6-24 


44 
2*3 


From  the  above  results  it  will  be  seen  that  the  changes 
produced  by  the  passage  of  the  sewage  through  the  tank 
may   be  summarised  as  follows : — 

(1)  A   marked   increase   in   the  total   solids    in   solution 

or  fine  suspension. 

(2)  A  reduction   of    about   33  per  cent,  of  the  organic 

matter  as  measured  by  the  oxygen  consumeoL 

(3)  An  increase  of  about  33  j)er  cent,  in  the  free  ammonia. 

(4)  A  reduction  of  about  54  per  cent,  in  the  organic  or 

albuminoid  ammonia,  or  50  per  cent,  in  the  organic 
nitrogen. 

(5)  A  slight  production   of  oxidized  nitrogen  and  a  dis- 

appearance of  a  small  amount  of  the  total  nitrogen. 
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It  is  therefore  evident  that  the  septic  tank  by  meana  of  its 

icteria,    enzymes,   or    spontaueous    chemical    decomposition, 

laterially  alters  the  composition  of   the  raw   sewage.      The 

increase  in  the  total  solids  points  to  a  solvent  action  of  the  water 

]  matter  in  suspension,  and  this  may  be  due  to  a  digestive  or 

D  a  purely  physical  process,  hut  the  marked  disappearance  of 

oi^nic   matter   and  transference   of   the   nitrogen   from   the 

organic    condition    to    that   of  free  ammonia  is   undoubtedly 

due  to  bacterial  influences.      The   above   changes   should   be 

|-  capable  of  being  confirmed  by  (1)  Evidence  of  the  production 

Ujpf  gaseous  carbon  compounds,  either  oxidized  as  carbonic  acid, 

br  as  hydrocarbons,  and  ('2)   Evidence  of   the   production   of 

piiitrogen   in   a   gaseous  form,  either   as   free    nitrogen,  lower 

oxides  of  nitrogen,  or   jxissibly  ammonia   which   has   escaped 

solution. 

The  correctness  of  this  was  proved  by  subsequent  experiments 
g  which  established  the  fact  that  the  dissolved  carbonic  acid  was 
I  m  the  efBuent,  and  that  carbonic  acid  gas,  nitrogen, 
reh  gas,  and  hydrogen  existed  in  the  air  in  the  upper  part  of 
;  tank,  which  was  also  found  to  be  entirely  deprived  of  its 
ttycen. 

The  i*aw  sewage  and  the  tank  efBuent  were  also  proved  to  be 
'"-oid  of  free  dissolved  oxygen,  so  that  although  atmospheric 
"Oxygen  can  leak  into  the  tank,  I  am  of  opinion  that  the 
amount  of  direct  oxidation  in  the  tank  must  be  very  small  and 
that  the  ojiidized  compounds  produced  must  be  formed  from  the 
_clissolution  or  hydrolysis  of  oxygen  containing  organic  com- 
»unds. 

Two  analyses  of  the  gas  obtained  (1)  from  the  slotted  pipe, 
■■"d  (^)  from  below  the  surface  of  the  liquid  in  the  tank  are 
ren  below;  the  second  sample  burnt  freely  and  neither  sample 
mtuned  any  oxygen. 

Per  cent,  by  Volume. 


I. 


II. 


Carbonic  Acid 

Methane 

Hydrogen        

Nitmgen  (by  difference) 


0-3  0-6 

20-3  34-4 

18-2  36-4 

61-2  38-6 


100-0        100-0 

Several  determinations  of  the  amount  of  carbonic  acid  in  thi 

^  aes  of  the  septic  tank  showed  that  from  0-54  to  0'81  per  cent, 

'was  present,  or  about  fifteen  times  that  in  the  outside  air.     As 

the  tank  was  not  constructed  in  such  a  way  as  to  allow  the  gases 

VOL.  xvm,    f&KI  I. 
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produced  to  flow  uniformly  out  of  the  tank,  the  absolute  amount 
of  gas  produced  per  50,000  gallons  of  sewage  per  twenly-four 
hours  could  not  be  gauged,  but  it  is  easy  to  see  that  with 
diffusion  taking  place,  the  total  loss  of  carbon  and  nitrogen  per 
day  may  be  veiy  considerable.  A  further  and  more  distinct 
proof  of  the  large  amount  of  organic  carbon  which  disappears  in 
the  tank  is  given  by  the  fact  that  the  dissolved  carbonic  add 
was  greater  in  the  tank  effluent  than  in  the  raw  sewage. 

Thus  the  carbonic  acid  produced  in  the  tank  effluent  was 
determined  and  found  to  average  8*8  parts  of  carbonic  acid  per 
100,000,  or  12  lbs.  of  carbon  per  50,090  gallons  discharged. 
As  on  this  particular  day  62,238  gallons  discharged,  the  above 
amount  of  carbon  should  be  increased  to  about  15  lbs.  to 
represent  the  loss  of  carbon  on  this  day. 

Table  showing  Amount  of  Carbonic  Acid  formed  in  Tank. 


In  CCS.  N/10  Add  per  litre. 

AmoQnt 
formed. 

Naof 
Sample. 

Sewa^. 

No.  of 
Sample. 

Efflaont 

1 
2 
3 

4 

93-0  P 
24-2 
38-0 
60-0 

5 
6 

7 
8 

92-0 

92-0 

94-4 

105-6 

Average    

OO 
67-8 
66*4 
46-6 

42*45 

Amount  of  Carbonic  Acid  Gas  in  the  Air  of  the  Septic  Ta9ik, 

On  November  14th  samples  of  gas  were  aspirated  for 
analysis  from  about  4  inches  above  the  level  of  the  liquid  in 
the  tank. 


Plug  No.  1 
2 
3 
4 
5 


»♦ 


tt 


tf 


Air 


♦» 


11.25  a.m. 
11.50     „ 
12.10  p.m. 
12.20     „ 
12.80     ., 
11.15  a.m. 


Volame  containiOK 
equal  weightfi  of  CO,. 


1-8 
1-2 
1-4 
1-7 
1-3 
24-4 


PercenUgee 
of  OOa. 


0-54 
0-81 
0-70 
0-57 
0-75 
0-04 


Average  amount  of  carbonic  acid  in  air  of  tank  =  0*67  ^|^ 


i 


Tlie  presence  of  these  appreciable  quautitiea  of  pases  con- 
'faining  cai'bon  in  the  tank  and  tank  effluent  undoubtedly  proves 
that  considerable  purification  of  the  sewace  in  the  tank  takes 

Elace.     Since  the  date  of  the  above  espenments  the  tank  has 
een  made  air-tight,  and  the  gases  formed  have  been  led  off  by 
a.  pipe  and  ignited.     So  that  it  would  be  possible  for  the  com- 
bustible gases  produced  to  be  regularly  burnt  if  a  gas  holder  to 
gulate  the  pressure  were  used. 

As  the  amount  of  increase  in  the  total  solids  in  the  first  set 
'xperiments  might  have  been  due  to  the  suspended  matters 
the  samples  examined — although  one  would  have  anticipated 
more  suspended  matter  in  the  raw  sewage  than  in  the  effluent 
after  sedimentation  bad  taken  place^a  further  new  series  of 
experiments  was  started  on  November  I3th,  and  the  samples 
analysed  after  filtration.  The  mean  results  calculated  to  a 
chlorine  content  of  7  parts  per  100,000  are  as  follows : — 


1= 

^Baw  Sewnge.  Nov.  13,14. 
^Pfflueut,  Not.  14, 15 

^*      Tt  will  hp    sppn    tTin.' 


3^     '^^?°       ^"9         Al"'        Wl.rf>. 

11    ^"^    «H,      NH..     «"^'- 


5G  '   3^1 

58  '    273 


It  will  be  seen  that  the  above  results  give  the  same  general 
conclusions  as  were  arri\ed  at  from  the  former  series,  viz.,  an 
increase  in  the  total  solids,  25  per  cent,  of  organic  matter 
destroyed,  an  increase  of  33  per  cent,  in  the  free  ammonia,  and 
rease  of  38  per  cent,  in  the  albuminoid  ammonia.  The 
nitrogen,  however,  In  this  series  shows  a  slight  increase 
to  the  larger  amount  of  ammonia  found  in  the  effluent,  or 
ima  rising — 

Furifloition  effected  by  Tank. 
Oiygen      Albuminoid 
consumed,     ammonia. 

1st  Series     33  54 

2nd  Series 25  38 

Mean    29X  ^'^"U 

he  Rivers  Pollution  Commissioners,  after  an  examination  of 
various  processes  of  chemical  precipitation  then   known, 
»me  to  the  conclusion  that  the  average  amount  of  purification 
s  28-4  per  cent.  Org.  C.  and  36-6  Org.  N. 


68  PunincATiox  of  sewage  by  bacteria. 

The  septic  tank  seems  therefore  to  effect  as  much  purification 
as  an  average  chemical  precipitation  process,  or  as  slow  upward 
filtration.  It  will  be  further  noted  that  both  sets  of  experiments 
hIiow  an  increase  in  the  total  solids  in  solution  of  from  four  to 
eight  per  cent.,  and  this  can  only  be  explained  on  the  h^-pothesis 
that  the  s^did  f cX»ces  and  other  matter  in  susi^nsion  pass  into 
solution  in  the  septic!  tank. 

Taking  the  ix)milati<)n  as  2,000,  the  weight  per  annum  of 
mAid  farces  may  be  estimated  as  1,3CM)  cwt.,  containing  2  cwt 
of  organic  nitrogen,  whilst  170  cwt.  of  organic  nitrogen  will 
exist  in  the  corresiMmding  urine.  These  f|uantities  correspond 
to  a  daily  iiroductioii  of  400  lbs.  of  solid  fajces,  containing  5-7 
lbs.  of  nitrogen,  together  with  46  lbs.  of  dissolved  nitrogen, 
chiefly  in  the  iForm  of  urea,  which  on  50,000  gallons  corresponds 
to  80  parts  of  solids  jier  100,000,  ccmtaining  1-12  part«  of 
nitrogen  i>er  1^K),000,  associated  with  9-2  parts  of  dissolved 
nitrogen  and  4*0  parts  of  chlorine  per  day. 

Solid  fjeces  contain  7;")  [)er  cent,  of  water,  and  therefore  the 
])Ossible  weight  cajiable  of  increasing  the  total  solids  in  solution 
would  be  KK)  lbs.  per  day,  or  20  parts  per  100,000.  When  it  is 
remembered  that  at  least  15  lbs.  of  carbon  are  lost  j^r  dav,  as 
carbonic  acid,  or  3  j)arts  i)er  100,000,  or  say  6  parts  of  organic 
matter  dissolved  in  the  effluent,  it  will  be  seen  that  from  10  to 
14  of  these  20  |»arts  of  solids  entering  the  tank  in  suspension 
have  been  accounted  for,  excluding  any  estimate  of  the 
considerable  oiiantities  of  marsh  gas,  hydrogen  and  nitrogen 
which  are  evolved  as  gas. 

The  400  lbs.  of  solids  daily  may  be  estimated  as  having  a 
volume  of  1  cubic  vard,  and  consequentlv,  if  no  allowance  be 
made  for  any  dissolution,  the  minimum  time  required  for  this 
quantity  to  fill  iij)  the  septic  tank  would  be  nearly  three  years. 
The  experience  ot  Mr.  Scott-Moncriefif  with  his  cultivation  tank 
and  of  Mr.  Cameron  with  his  experimental  septic  tank,  has 
been  that  after  long  ])eriods  of  working,  the  small  quantity  of 
residual  substance  consists  of  a  finely  divided  inert  matter,  which 
seems  allied  to  humus  and  peat,  and  is  ])robably  similar  to  the 
final  nitrogenous  coin])ound  noticed  by  Adeney  in  his  experi- 
m(;nts  on  sewage,  and  which  seems  necessary  for  the  subsequent 
nitrification  process. — {Adeney^  Proc.  Roy.  Soc.  I)ub.^  Sept.j 
1H95.) 

Although  the  changes  in  the  tank  or  in  upward  filtration  are 
necessarily  for  the  most  part  anaerobic,  there  is  evidence  that  a 
small  amount  of  aerobic  change  takes  place.  Thus  in  some 
cases,  nitrates  and  nitrites  in  small  quantities  are  found  in  raw 
sewage;  in  the  septic  tank  effluent  they  are  both  almost 
invariably  present,   and   Adeney   has   shown   that   from    the 
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liest  stages  of  an  aerobic  fermentation  of  a  strong  solution  of 

re   urea,   nitrous  nitrogen   is  produced   in  addition  to  am- 

niacal   nitrogen.     Tlie  two  changes   can   therefore  go  on 

lultaneously,  and  even  when  entirely  under  aerobic  conditions, 

first  change — viz.,  conversion  of  organic  nitrogen  and  carbon 

ammonia  and  carbonic  acid — precedes  the  second  change, 

ch  consists  in  the  conversion  of  the  ammonia  into  nitric  and 

•ous  acids.     The  small  portion  of  organic  matter  which  is 

ays  converted  during  the  first  change  into  brown  humous 

ies,  has  considerable  stability,  and,  as  Adeney  has  pointed 

.  seems  to  be  a  determining  factor  for  the  nitric  fermentation 

mmonia,  since  in  its  absence  nitrous  acid  only  is  obtained. 

t  is  obvious  that  in  a  chemically  treated  sewage,  or  in  a 

jess  such  as  that  of  Mr.  Waring,  this  first  change  must  take 

e  on  the  surface  of  the  filter-bed  or  sewage  farm  before 

ification   can  set  in,   and  that  hence  nitrous  rather  than 

Ic  changes  are  more  possible  under  these  conditions  than 

n  the  initial  change  has  taken  place  before  such  treatment. 

longevity  of  a  filter-bed  or  the  activity  of  a  sewage  farm 

must  therefore  depend  upon  the  rate  at  which  this  initial 

tge  takes  place,  and  introduces  an  element  of  uncertainty 

their  working.     The  much  better  results  which  have  been 

ined  by  modern  filters,  as  compared  with  the  intermittent 

•s   using  raw  sewage,  as  originally   planned   at   Merthyr 

ril,  can  be  exj)lainea  in  this  way. 

le  conditions  for  the  successful  working  of  a  filter  bed,  so 

ensure  the  production  of  nitric  nitrogen  when  the  effluent 

I  treated  is  rich  in  ammonia  and  free  from  undissolved  or- 

;  matter,  are  well  known,  and  Mr.  Dibdin's  London  County 

icil  experiments  with  chemically  treated  effluent  have  now 

nfirmed  these  conclusions,  that  it  cannot  be  doubted  that 

cially  constructed  filters  will  rapidly  take  the  place  of  the 

expensive  and  less  uniform  sewage  farms. 

le  experience  gained  on  sewage  fanns,  and  the  study  of 

ication  by  bacteriologists  have  further  shown  that  in  the 

of    land    treatment,    different    soils   have   very   varying 

incies.     Thus    the   earlier  experiments   seemed   to   show 

the  "cleansing  power*'  of  a  soil  was  determined  entirely 

s  physical   condition,   porosity,   freedom   from   clogging, 

'-retaining  power,  &c. ;  whereas,  at  the  present  time  we 

that  the  composition  of  the  soil  and  its  bacterial  efficiency 

y  the  results. 

us  Dr.  Frankland  in  1870,  in  reference  to  a  soil  from  the 
re  farm  at  Barking,  says,  "  These  highly  remarkable 
&  show  that  there  are  soils  in  which  the  process  of  ni- 
ition  either  does  not  take  place  at  all,   or  goes  on  with 
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great  difficulty,"  and  with  regard  to  a  loam  from  Dnrsley  in 
Gloucestershire  he  found  that  it  surpassed  all  others  ex- 
perimented on  in  its  power  of  purifying  sewage,  as  it  had  a 
cleansing  power  of  nearly  100,000  gallons  per  acre  per  day. 
Although  at  that  time  the  chemical  composition  of  the  soil  was 
believed  to  have  no  influence  on  the  result,  the  Dnrsley  soil 
above  referred  to  contained  as  much  as  8*1  per  cent,  of  carbonate 
of  lime,  whereas  that  at  Barking  contained  under  2  per  centi 
and  we  now  know  that  the  presence  of  carbonate  of  lime  or  of 
gypsum  is  favourable  to  the  growth  of  the  nitrifying  organisms. 
In  a  recent  inquiry  in  which  alternative  sites  were  available 
for  a  sewage  farm  1  obtained  the  following  results  : 

A.  B.  C. 

Percentage  of  water  6'  75         1'90         3'05 

Parts  of  nitric  nitrogen  produced  per 
100,000  parts  of  soil  in  5  days  on 
dilute  urine  '168         "504  '36 

showing  that  the  least  water-logged  soil,  B.,  was  also  the  most 
active  bacteriologically.  With  effluents  which  have  been  chem- 
ically treated  with  lime,  there  is  probably  sufficient  alkaline 
base  to  favour  the  growth  of  the  nitrifying  organisms,  even 
when  the  soil  or  the  filter  bed  is  devoid  of  such  base. 

In  an  analysis  of  samples  of  soil  from  a  sewage  farm  in 
Surrey,  where  the  soil,  a  ferruginous  sandstone,  is  very 
deficient  in  lime,  the  calcium  carbonate  had  increased  bv  the 
treatment  of  the  land  with  sewage,  and  thereby  the  quahty  of 
the  effluent  or  purification  was  increased. 

I.  II.  III. 

Land  before  After  18  months.    After  18  months, 
treatment.  Field  I.  Field  II. 

Moisture     10-96  13-56  14-20 

Ash 8-70  3-68  4-76 

Organic  matter      ...         80-34  82-76  81-04 


100-00  100-00  100-00 


•  •  • 


0-224 

0-54 

1-23 

0-40 

o-ye 

2-20 

0-064 

0-193 

0-230 

Lime 

Equal  to  CaC03  ... 

Organic  Nitrogen  ... 

With  filter  beds  it  may  be  necessary  in  dealing  with  sewages 
of  districts  supplied  with  soft  water,  and  in  which  lime  is  not 


ipicyed  in  the  chemical  treatment,  to  add  limestone  or  chalk 
to  the  filter  hed  in  order  to  get  the  maximum  results. 

In  some  filter  e,\[>erimcuts  on  tlie  small  scale  which  I  have 
recently  carried  out,  the  loss  of  nitrogen  durin;^  filtration,  and 
iibe  infiuencc  of  carbonate  of  lime  in  assisting  the  oxidation  of 
nitrogen,  are  clearly  seen. 

A  series  of  experimental  filters  of  about  one  gallon  capacity 
were  fitted  respectively  with  beds  of  gravel,  coke  breeze,  and 
■and,  each  was  seeded  with  50  grains  of  gartlen  soil  containing 
0"OI  per  cent,  of  nitric  nitrogen.  Water  containing  10  part* 
per  100,000  of  ammonia  in  the  funn  of  ammonium  sulphate, 
and  10  parts  per  100,000  of  chlorine  as  sodium  chloride,  was 
passed  through  with  daily  intervals  of  rest.  The  sand,  from 
the  closeness  of  its  particles,  showed  the  least  nitrifying  effect. 
Three  of  the  filter  beds  were  mixed  with  1  per  cent,  of  chalk, 
the  others  had  no  chalk. 


»». 

Fr»NHi 

K  u  irar^t. 

NitllM. 

Gravel       1 

without     { 
ChiUk      1 

Oct  22nd 

..     27lh 

Nov.  llih 

7.01 
7'5 
4-3 

1-28 

0102 
0Dfl2 

Dtatinct. 
Very  heavy. 

■with       { 

Oct  22nd 

„     a7th 

Not.  nth 

5-7S 
fl-0 
4-23 

2-41 
2-23 

4-66 

Trace. 
Dietinet 

Coke        f 
without     { 
Ch»lk.     1 

Oct.  22i.d 

..    -iiih 

Nov.  Uth 

10-0 
5-0 

l-flfi 
0'38 
0-04 

Trace. 
Ezcesaive. 

Coka        : 
with       \ 
Chalk. 

Oct.  22nd 

„      27th 

Not.  lllh 

8-75 
7'i5 
.-.■0 

1-83 
I'Ol 

UiHliuct. 

High. 

EiceBsiva. 

These  experiments  ^iut  to  the  following  conclusions  :  — 

1.  A  rapid  and  continuous  loss  of  ammonia  occurs,  which  is 
pot  accounted  for  by  the  amount  of  nitrate  or  nitrite  formed. 

2.  The  presence  of  carbonate  of  lime  in  the  proportion  of 
oe  per  cent,  greatly  favours  the  production  of  nitric,  as  dis- 
tinguished from  nitrous  acid,  and  therefore  a  healthy  conditioQ 

tf  oxidation. 

3.  That  a  gravel  soil  with  a  sufficient  calcareous  admixture 
effects  a  rapicl  reduction  in  the  amount  of  nitrogen  present, 
which  seems  equal  or  superior  to  that  of  coke  breeze. 

4.  Tliat  it  ia  possible  for  a  reversion  of  already  formed  nitric 
nitrogen  to  nitrite,  and   possibly  to  free  nitrogen  or  oxide  of 
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nitrogen  to  take  place  in  such  filters  when  the  conditions  are 
unfavourable. 

It  is  unnecessary  for  me  to  refer  at  len^h  to  the  very  valu- 
able results  in  filtration  which  Mr.  Dibdin  has  now  obtained 
after  three  years'  working  under  varying  conditions,  as  these 
are  now  so  well  known.  I  should  like,  however,  to  draw  attention 
to  Mr.  Thudichum*s  resum6  of  the  work  done  by  the  County 
Council  in  his  paper  before  the  Society  of  Engineers  on 
Monday,  December  7th,  1896,  in  which  he  has  so  well  advo- 
cated the  use  of  such  filters  as  a  substitute  for  sewage  farms, 
that  I  feel  a  repetition  of  his  arguments  on  my  part  would  be 
unnecessary. 

There  are,  however,  a  few  points  in  connection  with  the 
filter  beds  in  use  at  Exeter  which  may  not  be  out  of  place  in 
this  discussion. 

The  Exeter  Filter  Beds. — The  effluent  as  drawn  from  the 
slotted  pipe  of  the  septic  tank  flows  in  a  thin  stream  over  an 
** aerator"  (Plate  I.,  p.  64)  or  trough  over  the  edge  of  which 
it  falls,  finely  divided,  into  a  receptacle  communicating  with 
the  filters.  At  the  "aerator"  the  effluent  which  emerges  free 
from  dissolved  oxygen  takes  up  atmospheric  oxygen  amounting 
to  0*56  cc.  per  litre,  or  about  10  per  cent,  of  the  Quantity  theo- 
retically possible,  before  passing  into  the  filter  beds.  This  pre- 
liminary aeration  is,  I  think,  worthy  of  every  consideration, 
as  it  obviously  is  an  important  aid  in  supplying  the  necessary 
oxygen  for  the  successful  working  of  the  filters. 

The  construction  of  the  filter  beds  and  material  used  in  them 
do  not  call  for  any  special  remarks,  as  they  have  been  con- 
structed on  well-known  lines  (Plate  III.,  p.  64)  and  follow  the 
conditions  for  successful  working  which  have  been  established 
by  the  Massachusetts  Experiments,  and  more  recently  in  this 
coinitry  by  the  London  County  Council  under  Mr.  Dibdin's 
advice  at  Barking.  In  the  latter  case  the  removal  of  75 
per  cent,  of  the  oxidisable  organic  matters  in  solution  in  the 
chemically  treated  London  sewage  was  effected  by  filtering 
1,000,000  gallons  of  effluent  per  day  through  a  coke  breeze 
filter  of  one  acre.  50,000  gallons  consequently  require  200 
cubic  yards  per  day,  and  this  is  approximately  one-half  the 
filtering  volume  available  at  Exeter,  excluding  a  reserve  filter 
bed  of  about  133  cubic  yards  capacity. 

By  means  of  an  automatic  gear  the  effluent  is  distributed  on 
to  the  filt^»rs  in  such  a  way  that  periods  of  aeration  are  ensured. 
The  mechanical  arrangements  are  of  such  a  nature  as  to  work 
efficiently  with  varying  flows  and  permit  of  constant  and  regular 
filtration  (Plate  II.,  p.  64).  This  method  of  working  is  suffi- 
ciently explained  in  the  diagram. 
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Repeated  examinations  of  the  filtrate  from  the  several  filter 
[s  have  shown  that  nitrates  are  produced  in  appreciable  quanti- 
\  in  the  effluent.  During  the  periods  of  rest,  when  the  filters, 
longh  apparently  empty,  contain  a  very  considerable  fraction 
the  total  volume  of  effluent  absorbed  in  the  coke  breeze, 
bonic  acid  is  produced  in  large  amounts  (see  Table) ;  and 
s  more  than  probable  that  it  is  dui'ing  the  "empty  stage" 
t  the  greatest  amount  of  nitrification  takes  place. 


Table. — Amount  of  Carbonic  Acid  produced  in  an 

Empty  Filter. 

)n  November  12th,  "compo"  tubes  were  sunk  to  different 
sis  in  Filter  No.  2,  which  had  been  in  constant  work  for 
)ral  days,  and  the  gases  aspirated  for  analysis  two  or  three 
rs  after  the  last  discharge. 


Air. 

Tabe  1, 
18  in. 

Tube  2, 
86  io. 

Tube  3, 
Min. 

SHit.  of  Cftrbonic  Add  by 
lume  

ion  to  Volume  in  Air 

0-04 

1 

0-375 
9-4 

0-98 
24-4 

0-75 
18*8 

Bsuming    the   air   in   each   empty   filter    to    contain     P/^ 
arbonic    acid,   we   have    80   gallons   of   carbonic   acid    in 

filter,  or  about  400  gallons  produced  per  day.  The 
Jit  of  organic  carbon  destroyed  per  day  in  this  way  is 
rfore  about  2^  lbs.  No  experiments  were  made  to  detcr- 
I  the  amount  of  dissolved  carbonic  acid  produced  in  the 
B,  but  this  must  be  considerable. 

le  curves  given  in  Plate  IV.,  p.  64,  show  the  variation  in 
imount  of  nitric  nitrogen  in  the  filtrate.     After  a  period  of 

rest,  the  greatest  amount  of  nitric  nitrogen  makes  its 
trance  in  the  first  runnings,  showing  that  it  is  during  tlie 
d  of  rest  that  the  nitric  acid  is  formed.  Analyses  of  the 
i  rising  in  the  "wells"  on  filling  a  filter  when  the  residual 
1  is  being  displaced,  show  nitric  nitrogen  of  from  three 
re  parts  per  100,000  in  many  instances. 
r.  Sims  Woodhead,  who  has  examined  the  process  bacterio- 
fclly,  has  also  formed  a  similar  conclusion  from  his  experi- 

order  to  arrive  at  an  estimate  of  the  further  purification 
ted  by  the  filters,  it  is  necessary  to  compare  the  filtrates 
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produced  from  raw  sewage  and  tank  efQuents  of  known  com- 
position, and  for  this  purpose  the  filter-bed  discharges  cor- 
responding to  the  two  periods  already  examined  have  been 
averaged  and  submitted  to  analysis.  The  change  effected  is 
summarised  in  the  following  Table,  the  filtrates,  as  in  the  case 
of  the  raw  sewages  and  tank  efiluents,  being  calculated  on  a 
chlorine  content  of  seven  parts  per  100,000. 


Total 
SoUds. 


Oxygen 
con-    I 
BQined. ' 


Free 
NHb 


Alb. 
NUs 


Nitrite. 


Nm 

Nitrate. 


Organic 

Nitit). 

gen. 


Total 
N. 


Ist  Series — 
Kaw  Sewage 
Tank  Effluent 
Filtrate 

2nd  Series— 
Raw  Sewage 
Tank  Effluent 
Filtrate 


46-8 

48*6 
424 

650 
690 
49-9 


6-56 

3-6 

1-40 

None 

None 

4-4 

432 

4-9 

0-64 

Trace 

•041 

2-2 

0-78 

2-48 

0-45 

Trace 

•30 

2-2 

301 

8-6 

43 

Trace 

•02 

5-8 

2-73 

11-2 

2-66 

Trace 

•022 

67 

1-13 

605 

0-87 

Heavy 

1-06 

4-4 

7-4 

6^24 

45 

12-82 
14-92 
10-46 


The  above  results  show  that  the  filter  beds  effect  a  con- 
siderable reduction  in  the  organic  matter  both  as  measured  by 
the  oxygen  consumed  and  albuminoid  ammonia  methods,  and 
at  the  same  time  further  effect  the  removal  of  a  large  per- 
centage of  the  free  ammonia,  and  the  production  of  abundance 
of  oxidized  nitrogen  in  the  form  of  nitrate. 

The  percentages  of  purification  effected  in  the  two  series 
calculated  on  the  raw  sewage  and  on  the  tank  effluents  are 
shown  in  the  following  table : — 

I.  Purification  due  to  filters. 


Oxygen  consumed. 

73  °L 


Albuminoid  Ammonia. 

60°/, 
II.  Purification  due  to  septic  tank  and  filters. 


82°/, 


77°/, 


The  purification  effected  by  the  tank  on  the  raw  sewage 
(see  ante)  being  29  °/q  and  46  ^/^  respectively.  It  will  be 
noticed  that  the  purification  due  to  the  filters  is  73  ®/q,  or 
practically  identical  with  that  shown  by  Mr.  Dibdin  (75  °/q),  as 
possible  with  coke  breeze  on  chemical  effluents.  The  process 
is  therefore  almost  identical  in  its  results  with  that  of  the 
combined  chemical  treatment  and  filter  as  used  at  Barking, 
the  septic  tank  effecting  29  °/q  purification  as  against  the 
Rivers  Pollution  Commissioners'  mean  result  of  28*4°/  removal 
of  organic  carbon  by  all  the  best  known  chemical  methods,  and 
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J  filters  jrielding  IS^I^  purification  on  the  tank  effluent  as 
apared  with  75  ^1^  purification  obtained  by  Mr.  Dibdin  in  the 
36  way  on  a  chemically  treated  effluent, 
[t  will  be  noted  that  the  filtrates  during  our  experiments  still 
itain  some  free  ammonia  and  albuminoid  ammonia  higher 
n  that  furnished  by  the  London  filtrates^  or  admissible  under 
proposed  standard  of  '3  organic  nitrogen  suggested  by  the 
'ers  Pollution  Commission. 

[liis  is  due  to  the  fact  that  the  tank  effluent  is  stronger  than 
chemical  effluent  dealt  with  at  Barking,  so  that  although 
percentage  purification  is  the  same,  the  final  impurities 
laining  are  greater. 

t  is,  however,  necessary  to  point  out  that  the  filtrate  is  in 
exceedingly  active  conaition,  containing  obviously  abundance 
litrifying  organisms,  and  also  no  less  than   2*85  ccs  per 
J   of  recently  dissolved   oxygen,   or  40   per   cent,   of   the 
imum  possible,  introduced  into  the  filtrate  by  the  method 
lischarge.      The  filtrate,   therefore,   without  any   further 
tment,  is  capable  of  self-purification,  and  this  change  is  so 
d  that  in  less  than  twenty-four   hours   the   slight  odour 
ced  in  some  of  the  filtrates  entirely  disappeared,  and  the 
ites  increased  to  a  much  higher  figure.     In  most  analyses 
interval  of  time  between  sampling  and  analysis  is  very  much 
ter  than  in  these  cases,  in  which  the  filtrates  were  analysed 
ome   instances   only   a  few  momenta  after  collection.     I 
ive  that  the  results  herein  recorded  are  therefore  more 
.vourable  to  the  process  than  if  the  analyses  had  been  made 
quickly  after  collection.     Thus,  for  example,  an  average 
ite  on  November  14th  gave  on  analysis  0*406  nitric  nitrogen 
100,000,  but  when  analysed  on  November  18th  the  amount 
increased  to  0*882.     Similarly  a  sample  collected  on  Nov. 
,  and  analysed  on  the  same  day,  gave  '6' 56  nitric  nitrogen, 
$t  on  November  18th  the  amount  had  risen  to  5*045. 
lis  self-purification  takes  place   in  all  filtrates  from  filter 
,  especially  if  the  filtrates  are  aerated  during  the  discharge, 
process  is  so  well  known  that  I  need  not  discuss  it  at 
th,  but  I  should  like  to  insist  upon  its  importance,  as  Mr. 
b-Moncrieff,  in  his  nitrifying  channels,  relies  solely  on  such 
ange  for  the  final  purification  of  his  effluent.     This  he 
nplishes  by  mixing  his  cultivation  bed  effluent  with  river 
tx)k  water  to  supply  further  oxygen  if  necessary,  and  then 
ing  it  to  pass  through  an  open  channel  filled  wjth  coke- 
purification    of   sewage-polluted    rivers  like  the   Isar   at 
ich,  Zimmat  at  Zurich,  and  the  Spree  at  Berlin,  have  also 
itly  been  shown  to  be  effected  in  an  analogous  manner, 
filtrate  in  what  may  be  regarded  as  an  active   bacterial 
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fltate  can  certainly  be  discharged  into  a  river  or  a  water-course 
without  danger,  and  our  present  knowledge  certainly  warrants 
some  modification  in  the  standard  of  purity  of  such  discharges. 
The  standard  of  0*3  parts  per  100,000  of  organic  nitrogen 
sometimes  insisted  upon  was  never  legalised,  and  has  seldom 
been  lived  up  to  even  on  well-managed  sewage  farms  at  all 
seasons  of  the  year,  and  is  not  adopted  by  the  Thames 
Conservancy,  which  at  present  may  be  regarded  as  the  most 
exacting  authority  in  England. 

Adeney  in  the  paper  already  referred  to  has  suggested  a 
simple  standard  whicn  conforms  to  modem  requirements,  and 
which  might  with  advantage  be  adopted  by  authorities.  It 
is  as  follows  : — "  The  limit  of  impurity  to  be  allowed  to  a  given 
water  should  be  such,  that,  when  a  given  volume  of  it  is  mixed 
with  a  given  volume  of  fully  aerated  water,  and  the  mixtore 
kept  in  a  bottle  out  of  contact  with  air  for  a  sufficient  length  of 
time,  a  decided  oxidation  of  the  ammonia  originally  present 
in  the  mixture  into  nitrous,  or  nitric  acid  shall  be  indicated." 

If  some  such  standard  as  the  above  were  generally  adopted, 
I  believe  it  would  tend  to  greater  uniformity  of  results,  and 
give  a  broader  basis  for  judging  as  to  the  merits  or  demerits  of 
any  system  of  sewage  purification  than  we  have  at  present.  It 
would  further  show  that  it  is  possible  to  produce  satisfactory 
effluents  without  the  use  of  land,  and  would  permit  of  the 
Local  Government  Board  sanctioning  schemes  which  would  not 
only  be  more  economical  to  execute,  but  be  of  a  more  satis- 
factory character  tlian  many  sewage  works  of  the  present  time, 
in  which  the  best  advice,  both  with  regard  to  chemical  treatment 
and  land  irrigation  has  been  followed. 


The  CuAiRMAN  (Prof.  W.  II.  Corfield)  asked  for  the  thanks  of  all 
present  for  Dr.  Ridears  introduction  of  a  subject  of  such  importance. 
ft  seemed  most  interesting  that  processes  should  be  brought  forward 
which  would  tend  to  utilise  phenomena  already  well  known  in  con- 
nection with  the  purification  of  sewage.  It  had  been  long  known 
that  sewage  stored  in  a  tank  would  give  off  marsh  gas,  nitrogen,  &c., 
but  only  quite  recently  had  it  occurred  to  any  one  to  turn  this  to 
account  to  liquefy  the  sludge.  In  all  sewage  disposal  systems  the 
difficulty  was  the  disposal  of  the  sludge,  and  any  process  which 
would  treat  this  successfully  would  be  quickly  taken  up  and  prove  of 
very  considerable  importance. 
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Mr.  H.  A.  BoECHLiSQ  (Leicester)  regarded  ibe  septie  tank  system 
^as  the  forcing  frames  or  forcing  beds  of  nature  in  which  nature  xras 
;aaked  to  do  its  work  at  eipress  speed:  and  he  would  bid  them  be 
ie»refal  of  how  ther  proceeded  lest  thej-  presently  found  they  had  pro- 
■4i)c«d  a  something  orer  which  thev  had  no  control.  It  would  be  well 
to  wait  until  thcr  knew  more  about  the  way  in  which  the  work  was 
effected,  and  tlie  attitude  of  the  Inspectors  of  the  Local  Qovemment 
Board  mii^t  coromend  itself  to  all  who  desired  to  see  the  object  of 
aewage  disposal  a'lvanced,  ret  objecled  to  the  expenditure  of  large 
sums  of  public  money  in  experimeutal  uork.  In  the  septic  tanks 
they  first  putreGed  the  sewage  and  then  delivered  it  into  the  filters, 
and  to  pour  sewage  after  putrefaction  hud  taken  place  on  land  had 
up  to  now  been  held  to  be  wrong.  Further,  the  pn.>vision  of  tanks 
for  a  one  day's  Bow  would  prove  most  expensive,  and  for  a  town  the 
aite  of  London  simply  prohiliitive.  Ke  would  like  to  know  whether 
Dr.  Bideal  in  the  course  of  his  investig-Ation  and  experiments  at  the 
Bxeter  septic  tanks  had  observed  the  presence  of  any  ptomaines  in 
'the  effluent  from  the  tanks,  and  whether  these  substances  bad  been 
diminished  by  the  tilters;  for  if  they  were  still  present  in  the 
'.^uent  from  the  filters  he  should  tbink  it  very  dangerous  to  dis- 
jdiarge  it  into  any  brook  or  stream.  Further:  did  some  of  the 
aob stances  formed  in  the  septic  tank  retard  or  accelerate  the 
work  of  the  filters?  and  was  sulphuretted  hydrogen  formed?  It 
seemed  to  him  that  the  septic  tank  uas  simply  a  machine  for  the 
production  of  sewer  gas  of  a  very  condensed  nature.  Turning  to 
the  filter  beds,  he  was  dismayed  at  the  qnantity  of  albuminoid 
^ammonia  present  in  the  effluent,  which  was  considerably  above 
itlie  standard  suggested  by  the  Rivers  Pollution  Commission  and 
tiie  standard  now  adopted  by  Sir  Henry  Roscoe  for  the  Irwell 
uid  Mersey  Joint  Comniiltee.  The  Berlin  Sewage  Farms  had  effected 
far  more  than  the  septic  tank  and  filters,  and  the  effluent  from 
the  broad  irrigation  plots  contained,  in  an  average  of  7!  analyses, 
only  0-039  parts  of  albuminoid  ammonia  in  lOU.OOO;  while  the 
method  suggested  could  not  be  very  much  cheaper  than  the  chemical 
treatment.  According  to  Uobinson  and  JMellis  the  cost  of  the 
chemical  treatment  in  five  English  towns  ranged  from  a  rate  of  I'SOd. 
to  a  rate  of  8'liJd.  in  the  ^1,  whilst  the  cost  of  sewage  irrigation  in 
twenty-six  English  towns  was  on  an  average  equal  to  a  rate  of  o'S4d, 
For  Berlin  the  figure  was  about  0'89d.,  and  for  Breslau  about  jd., 
whilst  the  cost  of  the  Leicester  Farm  for  six  years  had  been  equal  on 
an  average  to  a  rate  of  3|d.  in  the  £.  If  they  could  purify  sewuge 
lit  so  cheap  a  rate  thej  ought  to  be  satisfied.  Besides  in  acquiring 
jand  for  sew^e  Farms  the  Corporation  were  acquiring  real  estate 
irhich  would  always  have  some  value,  whereas  tanks  und  fillers, 
after  a  treatment  had  been  abandoned,  would  be  worse  than  useless. 
9o  far  as  he  was  concerned,  while  tlionking  Dr.  Bideal  for  bis 
excellent  paper,  he  felt  it  would  bo  best  to  take  up  the  attitude 
of  benevolent  observation. 
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An  enquiry  was  made  as  to  whether  the  district  of  Exeter  treated, 
contained  any  breweries,  distilleries,  or  chemical  factories. 

Mr.  ScoTT-MoNCBiEFF  (London)  remarked  that  when  Sir  Doug^ 
Galton  read  his  paper,  about  a  year  ago,  on  the  experiments  of 
the  Massachusetts  Board  of  Health,  before  the  Institute,  he  (Mr. 
MoncriefP)  ventured  to  predict  that  this  subject  of  the  purificir 
tion  of  efiPete  organic  matter  by  means  of  micro-organisms  would  ere 
long  be  treated  in  the  light  of  much  greater  knowledge  than  was 
then  generally  available.  He  thought  that  the  able  paper  which  they 
had  juHt  heard  quite  justified  that  prediction,  and  the  fact  that  this 
was  the  third  which  had  been  read  before  professional  audiences  in 
London  within  the  past  ten  days  was  a  proof  of  how  greatly  the 
subject  had  advanced  in  the  estimation  of  the  scientific  public.  He 
(Mr.  MoncriefE)  had  carried  out  investigations  on  the  purifying 
action  of  micro-organisms  upon  sewage  on  a  practical  scale  in  1891 ; 
and  in  1892  he  showed  that  they  were  capable  of  dealing  with  tJie 
whole  of  the  organic  matter  without  previous  deposition  or  straining. 
These  investigaticms  are  set  forth  in  a  Heport  by  Dr.  Houston, 
published  by  Messrs.  Waterlow  Bros,  in  1893,  and  it  is  an  interesting 
fact  that  the  original  ^^cultivation"  tanks,  which  were  there  de- 
scribed, are  still  at  work ;  and  that,  as  the  colonies  of  bacteria  are 
subjected  to  a  process  which  entails  the  survival  of  the  fittest,  their 
capacity  for  usefulness  seems  to  increase  as  seeing  that  they  are 
more  efficient  now  than  ever,  and  carry  on  their  operations  quite 
automatically.  It  is  not  to  be  wonderod  at  that  such  an  inex- 
haustible supply  of  natural  and  beneficent  force  as  is  represented  by 
the  life  processes  of  these  bacteria,  should  be  looked  at  from  t^e 
point  of  view  as  to  how  far  they  can  be  utilized  for  the  service 
of  man.  Referring  to  the  "  septic  "  tank,  the  arrangement  as  de- 
scribed by  Mr.  Cameron  had  been  in  use  in  France  and  in  this 
country  for  many  years,  and  he  had  great  doubt  if  it  was  equally 
eflicient  as  an  apparatus  which  provided  surfaces  for  the  growth  of 
the  organisms.  The  secondary  cultivation  tanks  used  by  Mr. 
Cameron  are  dependant  upon  a  large  extent  of  well  aerated  surfaces 
for  their  action,  and  what  was  good  for  the  organisms  of  nitrification 
must  be  equally  good  as  regards  the  surfaces  for  the  organisms  of 
liquefaction,  even  if  these  were  anaerobic  in  their  character.  Be- 
f erring  to  a  statement  made  by  Dr.  Bideal  in  his  paper,  while  it  is 
true  that  the  process  which  be  (Mr.  Monci*ieff)  had  advocated 
depends  upon  the  change  which  occurs  among  the  unstable  organic 
matters  in  solution,  when  they  are  discharged  under  favourable 
conditions  as  to  oxygen,  so  long  ago  as  1892  he  had  clearly  indicated 
the  applicability  of  duplicated  or  grouped  "cultivation  tanks"  as 
used  by  Mr.  Cameron,  and  he  had  not  confined  himself  to  the  use 
of  aerating  channels  alone.  In  practice,  time  is  an  essential  element 
in  the  successful  solution  of  the  problem,  and  by  doubling  the 
activity  of  the  process  in  any  given  case,  it  is  obvious  that  half  the 
tanks,  etc.,  would  be  sufficient  to  attain  the  same  standard  of  purity. 
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was  the  better  able  to  congratulate  the  writer  of  the  paper  on 
ability  and  ingenuity  displayed  in  it,  as  he  had  been  at  work 
self  on  the  same  subject  for  several  years,  and  looked  upon 
Bideal  somewhat  in  the  light  of  a  pupil. 

[r.  C.  H.  CoopsB  (Wimbledon)  felt  it  to  be  a  mistake  in  alluding 
le  upward  filters  not  to  credit  them  with  nitrification. 

ol.  A.  S.  Joxss  (Finchampstead)  would  like  to  see  the  "Septic" 

Cesspool "  system  of  treating  sewage  tried  as  fully  as  possible, 

)he  whole  question  was  complicated,  and  they  knew  very  little  of 

bacterial  action  in  the  breaking  up  of  sewage.    The  microbe  was 

scavenger  of  nature,  and  they  ought  to  watch  its  proceedings 

.  deep  interest.    They  had  to  purify  the  sewage,  the  bacterial 

m.  in  the  septic  tank  broke  the  matter  up,  and  a  great  deal 

>peared  in  the  process:   yet  as  the  effluent  was  disagreeable 

ling  he  would  not  like  to  have  it  on  a  sewage  farm.     Let  them 

the  filter  system  a  fair  trial.      At  present  thev  knew  nothing  of 

;  is  to  be  done  with  the  mineral  matter  deposited  in  them,  and 

treliroinary  expense  must  be  very  great.     Where  they  could  get 

cheaply  nothing  could  beat  irrigation,  but  by  all  means  let  them 

1  with  the  experiments,  moderately,  but  not  rashly. 

•.   G.   Beid   (Staffordshire   County   Council)    said    that   being 

nsible  for  the  supervision  of  a  large  number  of  sewage  disposal 

B  he  was  desirous  of  finding  out  the  actual  result  which  could 

)tained  from  the  septic  tank  treatment.     It  appeared  to  him 

the  results  were  worse  than  those  obtained  by  Mr.  Dibdin  with 

;he  tank  capacity  and  filter  area.     He  could  show  a  much  better 

nt,  chemically,  from   an   ordinary   precipitation   tank.     With 

d  to  the  standard  of  purity  adopted  he  considered  that  in  the 

>f  inland  towns  discharging  into  comparatively  small  streams  *05 

100,000    of   albuminoid    ammonia    should   not    be    exceeded. 

»rdshire  represented  many  other  counties  as  regards  general 

tions,  and  taking  the  figures  given  them  that  evening  he  was 

{)ointed  with  the  results  obtained  by  Mr.  Cameron*s  experi- 

d  tank,  and  was  of  opinion  that  the  system,  although  good  from 

dge  disposal  point  of  view,  was  by  no  means  satisfactory  as 

is  the  ultimate  result. 

Q-.  V.  PooEK  (London)  said  that  with  regard  to  the  com- 
vely  recent  dates  quoted  as  to  the  insistance  on  biological 
ises  in  relation  to  sewage  disposal,  it  was  now  about  ten  years 
he  read  a  paper  before  The  Sanitary  Institute  dealing  with  the 
iological  aspect  of  the  question.  Looking  at  the  construction 
3  septic  tank  under  notice,  one  was  inclined  to  say  it  was 
lingly  ingenious,  but  he  wanted  to  know  something  more  about 
lid  matters  in  the  sewage,  for  he  could  not  believe  that  paper, 
,  rag,  feathers,  &c.,  were  dissolved.  They  could  not  force 
),  truly;  what  the  engineer  had  hitherto  tried  to  do  was  to  thwart 
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nature.  They  had  heard  nothinir  aS  'ut  the  sulphuretted  hjdrogen 
evolved.  The  best  t-fflueni*  were  obtained,  he  ubsened,  when  the 
filter  beds  were  nearly  emptv:  and  they  knew  that  in  filtration 
directly  a  filter  e^t  fully  charced  tbt-  j-»ower  of  that  filter  ceased;  the 
intermittent  downward  action  inu>t  be  almost  consctant.  The 
septic  tank  appeared  to  him  to  resemble  a  fermenting  vessel  in  a 
brewery.  Some  of  the  stuif  fioated  to  the  top,  like  the  frothy  jeast, 
and   some   sank   to  the  bottom,  and  a  fluid  tolerablv  free  bom 

m 

suspended  matter  was  drawn  off  between  the  two.  It  dearly  had  one 
great  advantage  over  other  systems  inasmuch  as  no  chemicals  were 
added  to  the  sewage  to  check  the  gTo\vth  of  those  oi^ganisms  (such  as 
the  Beggiatoa)  which  alone  led  to  it«  oxidation,  &c. 

Mr.  J.  P.  XoRRiNGTOX  (Surveyor  to  the  Testry  of  Lambeth)  said 
that  being  a  native  of  Exeter  be  had  naturally  taken  some  interest  in 
the  subject  before  the  meeting  and  had  seen  the  septic  tank  at  work* 
lie  had  visited  a  great  number  of  works  of  a  similar  kind  in  England, 
and  he  desired  xo  testifv  to  the  efficiencv  of  the  svstem  under 
discussion,  the  filtrate  showing  a  degree  of  clearness  and  porification 
seldom  seen  elsewhere. 

Mr.  D.  Cameron  (Exeter)  was  invited  to  speak  on  the  subject; 
and  in  responding  said  that  the  sewage  received  no  preliminary 
straining:  whatever  goes  along  the  sewer  finds  its  May  into  the 
heptic  tank.  Great  dilficulty  was  experienced  in  obtaining  suitable 
filtering  material,  and  to  get  the  work  finished  as  soon  as  vnts  pos- 
sible, he  had  to  take  old  clinker  that  had  for  a  long  time  lain  in  a 
market  gardener  s  yard,  only  one  of  the  filters  being  of  coke  breeze. 
On  the  21 8t  of  August  the  works  were  started.  He  was  desirous  of 
knowing  the  actual  water-capacity  of  the  filters  when  the  filtrate  was 
dry  and  after  being  saturated.  To  do  this  the  ^filters  had  to  receive 
their  full  dose  to  begin  with,  instead  of  being  gradually  formed  by 
small  doses  as  recommended  by  Mr.  Dibdin.  Instead  of  getting  a 
day's  rest  each  in  seven,  the  shortest  time  that  any  filter  worked^ 
without  intermission,  was  sixty-one  days.  The  months  of  September 
and  ( )ctober  were  extremely  wet,  so  that  instead  of  dealing  with  the 
normal  quantities  of  sewage  they  had  to  deal  with  twice  and  three 
and  a  half  times  that  quantity,  or  at  the  rates  of  1,300,000  galls,  per 
acre  per  day,  and  1,860,000  galls,  per  acrt»  \ier  day.  And  it  was  after 
such  work  and  during  a  period  of  severe  frost  that  the  investigations 
of  Drs.  Kideal,  Dupre,  and  Sims  Woodhead  were  made.  One  of 
the  dominant  ideas  he  had  in  laying  down  his  system  was  that  it 
should  h(i  subjected  to  the  severest  treatment  which  it  was  likely  to 
n^coive  in  practice — that  in  fact  the  works  should  be  left  to  take  care 
of  themselves,  and  that  was  what  practically  was  done,  and  he  was 
not  aware  of  any  works  that  could  be  so  left.  During  the  investiga- 
tions that  were  made  he  was  surprised  to  find  storm  waters,  after  a 
ctrntinuation  of  wet  weather,  so  high  in  organic  pollution.  He 
thought  it  would  be  found  necessary,  instead  of  making  provision  for 
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reoeptiaa  of  a  certain  part  of  an  inch's  rainfall  for  twenty-four 

XB,  tnat  an  extreme  case  should  be  taken  or  that  the  worst 

iition  should  be  provided  for,  such  as  a  summer  thunder  shower 

r  three,  four,  or  fire  weeks'  drought.     He  had  observed  more 

ruction  of  fish  life  in  half-an-hour  under  such  couditions  than 

lid  be  found  in  years  from  the  discharge  of  domestic  sewage  into 

ream.    At  no  time  was  the  assistance  of  the  chemist  of  greater 

Drtance  to  the  engineer  than  in  the  question  of  dealing  with  the 

m  sewage  of  a  populous  district.    Filters  worked  intermittently 

not  become  inefficient  by  any  clogging  by  solids  carried  over,  but 

n  overcharged  by  too  frequent  doses  of  effluent  their  water 

city  becomes  rraidly  less  and  their  efficiency  almost  ceases. 

iiing  is  easier  ot  demonstration  than  that  sewage  filters  are 

mere  straiuers.    He  had  been  deeply  interested  in  the  discussion 

thanked  them  heartily  for  the  remarks  made. 

r.  S.  BiBSAJi  (London),  in  acknowledging  the  vote  of  thanks 

rded  him,  said  that  with  regard  to  the  results,  it  was  not  his 

tice  to  take  a  roseate  view  of  things,  and  therefore  his  con- 

ons  were  under-estimat^  rather  than  otherwise.     The  Local 

smment  Board  would  not,  of  course,  pass  such  a  scheme  for 

>  towns  if  they  still  continued  to  insist  upon  the  purchase  of 

at  a  certain  fixed  rate,  dependent  upon  the  population.    The 

er  filters  were  on  the  lines  of  those  at  Massachusetts  and  at 

ing;  and  at  Exeter  they  had  procured  practically  the  same 

ts  as  Mr.  Dibdin.     If  it  be  insisted  on  that  the  albuminoid 

jnia  represents  removable  organic  matter,  it  must  be  remembered 

it  is  in  an  easily  decomposable  state,  and  already  associated 

much  dissolved  free  oxygen,  and  active  nitrifying  orgauisms. 

,  therefore,  in  a  condition  to  put  on  to  a  very  small  area  of 

or  into  another  filter,  for  further  treatment.     So  far,  he  had 

btained  any  evidence  of  the  presence  of  ptomaines,  but  it  will 

en  that  the  process  involved  no  new  changes,  but  was  under 

une  conditions  as  occurred  in  large  irrigation  systems,  so  that 

impounds  produced  are  identical;  as   the  filter  beds  afford 

I  opportunity  for  oxidation,  it  is  exceedingly  probable  that  such 

3unds,  if  formed,  are  destroyed   in  the  filters.     With  regard 

r.  £oechling*s  question,  nitrification  is  retarded  by  the  sub- 

»  formed  in  the  tank  when  the  effluent  is  supplied  too  quickly, 

is  sewage  badly  treated  chemically  would  prevent  the  proper 

ncy  of  work  on  land.     When,  however,  the  right  ratio   of 

od    effluent  was    maintained,   the    filters    should   work   con- 

isly.     Sulphuretted  hydrogen  is  produced  in  the  tank,  just 

is  produced  in  a  sewer;  but  it  was,  he  felt,  far  better  to 
ce  it  in  the  closed  chamber  than  on  the  land,  or  in  a  sewer 
)  it  might,  and  often  does,  create  a  nuisance.  With  regard 
3  argument  that  a  lengthened  stay  in  the  filter  bed  would 
ve  the  filtrate,  experience  showed  this  was  not  so,  the  reverse 

the  case.    The  matter  treated  was  the  domestic  sewage  from 

OL.  XnJL,     PAST  I.  t 


H2  PCRIFICATIOy  OF  SIWAGX  BT  BACTBRIA. 

a  suburb  of  Exetor  with  a  population  of  some  2,000.  There  were 
no  chemical  factories  in  the  range  of  the  sewer,  but  he  failed  to  see 
why,  if  the  process  could  serve  in  one  case,  it  should  not  do  so  in 
another.  Mineral  sludge  was,  of  course,  not  dissolved,  but  by  means 
of  the  grit  chamber  it  could  be  removed  at  any  time;  and  as  the 
progress  of  the  sewage  was  so  slow  in  the  tank,  the  mineral  matter 
would  to  a  Yvry  large  extent  fall.  The  trouble  in  all  processes  was 
not  with  the  mineral  matter,  which  did  not  putrefy,  but  the  sludge, 
which  did.  In  the  Exeter  scheme  there  was  no  sludge  difficulty,  as 
even  if  the  tank  effected  no  solution  of  the  suspended  solids,  it 
would  still  act  by  sedimentation  in  a  closed  space  and  therefore 
without  offence,  and  the  particles  could  not  reach  the  filters  and  so 
cauHo  clogging.  The  putrescent  liquids  are  delivered  on  to  the 
surfaces  of  the  filters  and  not  below,  after  aeration  has  been  effected 
by  the  sewage  passing  over  a  weir,  as  shown.  He  had  already 
ol)Herve(l  that  the  evolved  gases  could  easily  be  burnt  and  renderea 
inoffensive,  and  the  heat  produced  might  possibly  be  utilized. 
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IE   SANITARY  SUPERVISION   OF   SHEL- 
TERS  FOR  THE   HOMELESS. 

V  F.  J.  Waldo,  M.A.,  M.D.,  D.P.H.,  Barrister-at-Law, 

iical  Officer  of  Health  for  St,  6Vorf/e-/^^J/ar/yr,  Southwarl\  atul 

Inner  and  AliddJe  Temple, 

Read  ai  Sessional  Jleetinth  February  10th,  1S97. 


B  term  "  shelters  for  the  homeless  "  is  a  wide  one,  and  must 
taken  to  include  those  proWded  bv  the  State  on  the  one 
d,  and  bv  private  enterprise  on  the  other.  The  first  class, 
wsented  by  the  Poor  Law  vagrant  or  casual  wanls,  is  sufli- 
itlv  well  looked  after  from  a  sanitarv  point  of  view,  and 
1  not  here  be  further  considered.  The  second,  or  voluntary. 
It  shelters,  however,  stand  on  an  entirely  different  footing, 
luse  they  lie  practically  outside  the  control  of  local  sanitary 
lorities. 

he  private  night  shelters  are  for  the  most  part  devoted  to 
,  but  some  few  are  set  aside  for  women,  and  one,  at  least, 
i)ov«;.  Some  airain  aiv  free  of  cost,  and  others  are  available 
aynient  of  a  small  fee. 

t  the  outset  it  may  be  well  to  state  the  nature  of  the 
•natives  now  offertul  to  the  homeless  folk  of  this  countrv. 
t,  tliere  is  the  night  in  the  ojkmi — that  is  to  say,  in  a  field, 
,  or  in  any  court,  alley,  or  archway  convenient  for  the 
ose.  This  plan  costs  the  tramp  nothing :  it  is  tolerable  and 
pleasant  in  summer,  although  it  often  becomes  dangerous 

exposure  in  the  winter ;  at  all  times  the  sleeper  is  liable 
isturbauce  by  the  police.  The  casual  ward  also  costs 
ing,  at  any  rate  so  far  as  actual  cash  is  concerned.  It 
.ves,  however,  a  considerable  indirect  payment  in  the  shape 
itention  and  hard  work.  The  common  lodging-house  costs 
ess  than  fourpence  a  night  for  a  bed,  and  is,  on  the  whole, 
I,  bad  refuge  for  the  ** dosser"  who  can  scrape  together 

additional  pence  to  provide  himself  with  food.  Lastly, 
{  are  the  Salvation  and  other  private  sheltei's,  which 
de  sitting  or  sleeping  accommodation  either  free  or  at  a 
varying  from  one  penny  to  threepence — or,  in  some  cases, 

sixpence — for  the  night ;  they  also  make,  as  a  rule,  a 
ler  charge  for  food  ana  for  other  exti^as. 
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Of  these  four  alternatives  it  will  be  seen  tliat  three  are 
available  for  the  penniless,  namelv«  sleeping  oat  in  the  open^ 
the  vagrant  ward,  and  the  free  shelter.  Of  the  others  the  pay 
shelters  take  their  gnests  at  a  less  price  than  the  common 
lodging  houses,  with  which  thev  thns  come  into  sharp  trade 
competition. 

From  a  sanitaiy  point  of  view  the  chief  points  in  which  the 
pay  shelters  differ  from  the  common  lodging  houses  are  the 
absence  of  control  by  County  Councils,  and  by  local  sanitaiy 
authorities. 

The  proWsions  of  the  Common  Lodging  Houses  Act,  which 
in  London  are  now  enforced  by  the  County  Council,  require, 
amongst  other  things,  that  each  house  be  registered,  and  be 
periooically  lime-washed.  Bye-laws  provide  specifically  for  the 
regulation  of  the  number  of  lodgers  and  the  separation  of  the 
sexes ;  for  the  promoting  of  cleanliness  and  of  ventilation ;  for 
giving  notice  and  taking  precautions  in  cases  of  infectious 
disease ;  and  for  the  general  well-ordering  of  the  houses.  It  is 
needless  to  describe  further  in  detail  the  long  list  of  require- 
ments imposed  on  the  lodging  house  keeper. 

The  shelters  do  not  come  under  the  pro\isions  of  the  CommoD 
Lodging  Houses  Act,  which  grants  the  regulating  authorities 
a  right  of  entrv'  at  all  times.  They  are  in  a  kind  of  no  man'» 
land,  and  the  Medical  Officer  of  Health  can  deal  with  them 
only  as  he  does  with  private  premises  generally.  For  instance, 
he  is  entitled  to  demand  admission  during  the  davtime  between 
the  hours  of  6  a.m.  and  9  p.m :  that  is  to  say,  when  the  shelter 
Is  empty  and  his  visit,  therefore,  of  little  value.  If  he  can 
prove  to  a  magistrate  that  he  has  reason  to  suspect  over^ 
crowding  or  other  nuisance  of  such  a  nature  as  to  be  dangerous 
to  health,  then  he  may  obtain  an  order  for  entry  upon  a  stated 
night.  Upon  the  evidence  gathered  from  the  visit  thus  effected 
the  local  authorities  may,  if  they  think  fit,  undertake  an  action 
for  abatement  or  for  prohibition  of  the  nuisance.  It  is  obvious, 
however,  that  such  a  system  of  control  must  be  slow,  cumbrous, 
inefficient  and  costly.  Under  present  conditions  all  the  Medical 
Officer  of  Health  can  do  when  a  case  of  notifiable  infectious 
disease  is  rejwrted  from  a  shelter  is  to  qo  to  the  place  and 
volunteer  to  disinfect  the  premises.  The  shelter  officials, 
however,  so  far  as  one  can  gather,  almost  invariably  prefer 
their  own  methods  of  disinfection.  It  may  be  remarked  that 
the  difficulties  of  carrj'ing  out  tlie  process  in  a  big  building  are 
serious.  Suppose  it  be  wished,  for  instance,  to  fumigate  a 
fairly  large  hall,  say  of  a  capacity  of  H0,000  cubic  feet,  with 
sulpiiiir,  the  usual  allowance  of  that  drug  is  a  pound  and  a 
half  for  every  thousand  cubic  feet ;  so  that  such  a  hall  would 
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|tirr?  nearlr  fourteen  $t«ne  wei^rit  •*>€  «iIpQir  for  hs 

ni^tioo.     It  voali  be  a  mas£er  •:-£  inceiv*;  !•>  k:::! jv  wb 

oant  the  chief  ^iiixrwAhtAi  ihKlZier¥  vh:«:b.   rtukse»    such 

ge  balls  hare  actualhr  fc«i*  during  t^«?  p«L«^  f*w  j^ars  in 

phar  azbi  ociier  dfismf^ectacr^  iS'i  &;  ihr:   iarse  tizoe  toe 

ci<e  nature  of  tfae  mareriaLs  Tiaei-     *>a  :he   itii-rr  h-iai,  the 

gin^  br^oie  k  un^itr  *trTJr:  ^^ir-trrrL-fii:*! :  r:  znzsz  ••r  krct  in 

d  maintenaDce  aiki  nrwr:  h  L«  Ifarlie  to  :•?   r^llei  ^<>a  at 

'  m*>CDefit  to  carr^  oat  o:t*clT  ftrarMrxI  jltcratijC;* ;  Is*  Iznft 

»  Qomoer  ot  inmates  k  £i-i«i  ':;  j  riditi  rale* :  az.-i  :•  2a2  to 

ke  ample  proiviaia  for  piers,  cal  tjcjcih^. 

iot  one  of  these  ^ommarv  .^-yoifiii-c-*.  rKw^T^r.  ik-lks  co 

private  «heher.  whScii  th-*  oc^:aiia  i  iije  *tar:  in  "ii-r  o'jfn- 

!ti«:<i  for  the  cost^jcn  of  ^rixz  maj  r<*  »riljei  -h-r  •"  T^nnicii "" 

r.     The  shdter  has  iv>  r^zrjrva'ja  a^  !•>  nxuber* :  :*  L§  z»>c 


ipeDeii  to  pnyriFie  ai<e;:ute  'm-ishhiz  aiiii  o^hjer  a»x?Gmn]9>- 
OQ :  it  -ieaes  the  coamsi  of  ih^  l':<al  4:r:i: ritfrs :  In  a  wcri. 


It*  own  «w.eec  wi_  n  a^  :KtaL3  vC 

ten?  was  a  tink^  w->jti  rae  cr>d3:&:ci  '.•'.•i^nz  r.ocL*es  w^^i 
c^nied  an»i  anrcstr:*:taL  Thri  jnrr  Iv:-ri  :^ijLr:ei.*^irr,  who 
mainlv  tnstnimeataL  in  Q^^rrrT-.T  tii-r  *z*rtrLxl  Ar:  ra.«ei  f-.-r 
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mcrs  in  the  shelter  the  lar^r  the  profits.  It  was  a  similar  appeal 
to  tlie  pocket  tliat  crowded  the  common  lodging  house  in  the  old 
lawless  days  until  its  inmates  were  like  the  proverbial  herrings 
in  a  barrel.  A  monetary  consideration,  it  is  hardly  possible  to 
doubt,  has  some  amount  of  influence  upon  the  shelter  of  to-day. 
So  far  as  the  safety  of  the  public  is  concerned  it  does  not  matter 
one  straw  with  what  motive  the  shelter  was  originally  founded. 
It  is  a  poor  excuse  for  bad  management  and  overcrowding  that 
the  j)rofits  of  a  shelter  are  devoted  to  a  good  purpose.  The  Fublic 
Health  Act,  which  is  no  respecter  of  persons,  may  be  regarded 
as  n)arking  a  humane  and  enlightened  stage  of  legislation  in 
this  country.  It  aims  at  the  common  weal,  and  in  essence  may 
be  described  as  one  of  the  most  purely  democratic  laws  ever 
placed  on  the  statute  book.  Plainly  the  gist  of  modem  phil- 
anthropic movements  is  to  include  the  welfare  of  the  body  as 
well  as  of  the  soul.  Why  then,  should  any  attempt  be  made  to 
avoid  the  regulation  of  the  sanitary  authority  as  to  cubic  space 
and  ventilation,  both  of  which  closely  affect  the  bodily  well- 
being  of  the  inmates  of  night  shelters?  Again,  if  harm  be 
done  to  the  outside  population  by  carelessness  of  supervision  in 
the  night  refuge,  the  niterests  of  the  many  will  suffer  for  the 
benefit  of  the  few.  The  question  arises  whether  the  shelter 
owners  had  not  better  in  future  consent  to  leave  the  care  of  the 
bodily  environment  of  their  customers  to  those  who  are  skilled 
in  such  technical  work  as  tiie  sanitation  of  buildings  where 
large  numbers  of  persons  are  congregated. 

Let  us  take  as  a  y)articular  illustration  the  case  of  a  night 
shelter  that  has  come  under  my  notice  officiallv,  and  of  whicn  I 
am  able  to  speak  from  actual  experience.  Elsewhere  it  has 
been  described  as  follows : 

'*  The  position  of  this  particular  shelter  has  been  defined  after 
a  series  of  legal  proceedings.  The  Iligh  Court  decided  that  it 
did  not  come  either  under  the  Common  Lodging  Houses  Act 
or  within  the  Public  Health  Act  as  regards  disinfection.  The 
shelter,  therefore,  is  less  under  the  control  of  the  Sanitary 
Authority  than  an  ordinary  dwelling  house,  inasmuch  as  disin- 
fection can  be  enforced  in  the  latter.  As  to  overcrowding,  the 
Sanitary  Authority  has  a  right  of  entry  between  six  in  the 
morning  and  nine  at  night,  that  is  to  say,  when  the  place  is 
empty.  In  a  word,  the  shelter  is  practically  outside  official 
sanitary  control.  These  facts  have  been  emphasised  by  its 
having  been  the  starting  point  of  two  outbreaks  of  small-pox^ 
and  also  by  the  verdict  in  a  police-court  prosecution,  when 
1,031  inmates  were  proved  to  have  been  in  a  space  which  the 
magistrate  said  would  be  overcrowded  by  551.  The  conviction 
for  overcrowding  was  sustained  on  appeal  by  the  defendants  ta 
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igher  Court.     The  shelter  offers  sitting  room  for  one  penny 

night,  and  roogh  sleeping  accommodation  for  twopence  or 

eepence.     Nominally,  its  doors  are  open  free  of  charge  to 

absolutely  destitute,  but  in  practice  everyone  has  to  pay. 

3  shelter  is  founded  with  money  subscribed  by  the  outside 

»lic     That  it  makes  a  handsome  profit  out  of  the  (K'uce  of 

poor  has  never  been  seriouslv  disputed.     At  first  sight  its 

k  appears  to  relieve  the  Poor  Law  and  to  lessen  the  bunlen 

n  the  poverty-stricken  district  in  which  it   lies.     Further 

liry,  however,  will  show  that  night  shelters  of  this  kind 

act  a  poor,  shiftless,  and  often  disabled  chiss  of  the  com- 

lity  to  the  poorest   districts  of  London,  where  they  are 

>wn  upon  the  rates,  and  the  ratepayers  are  consetiuently 

Ued  with  the  cost  of  this  ill-considereil  philanthropy.' 

ietuming  to  the  sanitary  aspects  of  the  matter.     Tlie  direct 

^rs  of  improperly  conducted  ni^ht  shelters  may  he  briefly 

idered  under  two  heads:   namelv.  A,  Dansjer  to  inmates. 

Danger  to  outside  public. 

.  Danger  to  inmates. — This  is  likely  to  result  from  over- 

rding,   especially    in   the    absence    of    projK^r  ventilation. 

se   who  spend  the   night   in    a   vitiated    atmosphere    are 

sened  so  as  to  be  less  resistant  to  the  invasion  of  disease. 

:her,  close  and  prolonged  bodily  contact  is  likely  to  infect 

1  with  contagious  and  infectious  diseases,  such  as  small-pox 

itch.     The  agency  of  the  shelter  of  which  I  liave  spoken  in 

ipread  of  body  lice  is  shown  by  the  returns  of  the  I'liioii 

.895  which  show  that  out  of  680  paupers  admitted  direct 

the  shelter  no  less  than  13()  were  infected  by  such  vermin. 

estimate  does  not  include  '^casuals,"  who  are  not  reported 

.  in  this  particular. 

The  danger  to  the  outside  public  lies  in  the  spread  of 
se  from  the  infected  night  shelter.  That  sniall-pox  has 
spread  from  such  a  centre  has  been  amply  proved  in 
•al  specific  instances, — such  as  that  of  the  shelter  above 
ed  to.  So  far  as  one  can  see  there  is  no  reason  to  doubt 
what  is  true  of  the  spread  of  small-pox  with  regard  to  the 
er  is  equally  true  of  other  infectious  diseiuses,  such  as 
3t  fever  and  typhus. 

further  important  point  should  be  noted  in  considering  the 
d  of  infectious  disease  from  a  night  shelter.  The  wan- 
g  habits  of  the  folk  who  frequent  these  places  of  necessity 
rses  a  certain  number  of  them  every  day  to  seek  fresh 
»rs.  Hence  supposing  a  shelter  to  be  invaded,  say,  by 
-pox,  within  a  short  time  a  number  of  its  infected  inmates 
)e  scattered  through  neighbouring  shelters.  Something  of 
ime  kind  has  been  shown  over  and  over  again  to  happen  in 
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tlie  case  of  tramps  who  cany  infection  from  Union  to  Union 
all  thniugli  the  country.  If  that  be  the  case  under  careful 
medical  supervision  it  is  obviously  more  likelv  to  occur  in 
shelters  that  are  absolutely  outside  and  beyond  proper  sanitanr 
control. 

From  the  foregoing  facts  it  is  clear  that  the  night  shelters 
escai)e  the  control  of  the  local  authorities,  and  thus  we  can 
hardly  avoid  the  further  conclusion  that  as  centres  of  actual 
and  potential  disease,  they  become  a  danger,  first,  to  their  own 
inmates,  and,  secondly,  to  the  outside  public. 

The  obnous  further  conclusion  is  that  all  night  shelters 
should  be  brought  under  the  control  of  the  local  authoritieSp 
either  by  a  separate  legislative  Act,  or  by  bringing  them 
within  the  pun*iew  of  the  existing  Common  Lodging  Houses 
Act. 


Dr.  K.  Fabquharsox,  M.P.  (London),  who  presided,  described  the 
paper  as  a  most  interesting  one ;  it  was  short  but  terse,  and  one  tbey 
could  have  li^ttened  to  for  a  longer  time.  Dr.  Waldo  exercised  an 
art  all  too  rare  in  lecturers  in  being  able  to  put  a  lot  of  information 
into  a  very  little  space.  The  paper  just  read  was  void  of  packing,  but 
very  valuable  and  one  that  ought  to  provoke  discussion. 

Miss  GoDDABD  (of  the  Shaftesbury  Mission)  said  Dr.  Waldo  had 
put  forth  his  case  in  favour  of  supervision  of  Night  Shelters  very 
forcibly,  yet  it  must  not  be  forgotten  tliat  whilst  they  were  of  a 
philanthropic  character,  they  were  primarily  opened  for  the  glonr  of 
G(y],  and  the  workers  in  them,  if  actuated  b)-  proper  motives,  would 
take  pr^'cautioD'^  as  to  health  and  cleanliness.  From  personal 
ex^)eri'-nce  «he  knew  this  was  so,  and  further,  that  records  were  made 
of  thr*e  who  **ought  shelter  therein.  So  far  from  objecting  to  the 
«iiif*ervi'»ion  or  the  inspection  by  the  authorities,  she  thought  they 
WO'.  J  i  w*-lrr<>me  it. 

^fr.  R.  Adams  (St.  Luke's)  ••aid  that  the  paper  was  an  excellent  one ; 
the  o:ivat  question  for  many  years  had  been  how  to  provide  for  the 
pt'op]**  who  will  not  help  themselves,  and  in  some  measure  the 
workers  in  the  Night  Shelters  had  solved  it :  he  might  add  that  bis 
present  Local  Authority.  St.  Luke's,  had  a  new  set  of  By-laws 
whereby  the  Inspectors  had  power  of  entry  at  any  time  for  the  pur- 
po"^  of  preventing  over-crowding  in  "  houses  let  in  lodgings,"  they 
also  had  a  large  number  of  such  bouses  upon  the  register.    This  hie 


Idered  to  be  a  step  in  the  right  direction,  but  the  tug-of-war  will 
>  later  on  when  the  point  is  contested,  as  the  London  Public 
fMealth  Act  defines  the  power  of  entry  between  6  a.in,  and  9  p.m. 
Vms  he  was  ot  opinion  that  a  By-lau'  must  not  exceed  the  Statute). 
[In  Liverpool  they  had  an  Act  of  Purliament  so  tar  back  aa  1S51, 
i*hereby  the  Corporation  had  power  to  visit  houses  let  in  lodgings, 
jmd  a  special  statl'of  men  were  engaged  in  the  inspection.    The  great 
difficulty  an  Inspector  has,  even  whea  the  supervision  is  granted,  ig 
to  prove  that  danger  to  health  i-eally  exists.     His  own  experience 
wa-s    ibat   the  poorer  the  class  of  people  in  the  Common   Lodging 
House  or  the  shelter  the  sharper  their  wit,  and  directly  the  Inspector 
Vas   seen  in    the   neighbourhood,  a  suspicion   that   something  was 
ing  would  put  them  on  the  alert,  and  where  overcrowding  has 
known   the   viait  to  confirm  the  statement  has  been  useless 
ae  a  number  of  tlie  habttuos  had  removed  to  another  house, 
ibly   only   acroaa  the  street,  for  the  time  being.      Liverpool's 
itAry  Act  empowers  the  Lodging  House  staff  to  visit  houses  of 
character  dealt  with  hy  Dr.  Waldo  at  any  lime,  and  visits  are 
paid  at  one,  two,  or  three  o'clock  in  the  morning,  the  officers  going 
through  the  buildings  from  top  to  bottom  ;  and  this  being  done  when 
all  the  inmates  are  at  home,  ensures  the  number  being  within  the 
limit  pretcribed.     Every  room  is  scheduled  and  every  facility  afforded 
the  Inspector  to  carry  out  his  duty.     How  different  it  ia  in  London 
where  you  have  first  to  prove  your  case  and  then  to  trap  your  bird. 
In  a  case  under  his  own  notice,  complaints  were  made  in  reference  to 
overcrowding  and  generally  unhealthy  conditions  against  a  Night 
Shelter;  the  tiauitary  Inspectors  were  instructed  to  visit;  they  did  so, 
but  unfortunately  they  bad  to  make  their  visit  by  day-time,  which 
waa  practically  useless ;  yet  they  had  no  power  whatever  to  visit  when 
they  should  do  so,  to  see  things  were  satisfactory  ;  the  result  ia  that 
'         It  sanitary  standpoint  they  were  to-day  in  the  position  they 
irere  fifty  years  ago,  so  far  as  supervision  is  concerned.     He  sug- 
^^eated  a  combination  o£  the  London  Sanitary  Authorities  with  a  view 
O  securing  a  Bill  dealing  with  shelters. 

Miss  Ho]U£BSFAU  (London)  considered  The  Sanitary  Liatitute 
(Hild  very  properly  move  in  the  matter  under  diacusaion.  They  aa 
■tudenta  of  sanitation  and  hygiene  were  aware  of  the  amount  of  apace 

Suired,  but  it  often  bapjjened  that  promoters  and  workers  in  charit- 
e  efforta  were  ignorant  of  the  value  of  a  aiillicient  space. 

Mr,  G.  A.  AiUN  (London)  felt  the  requirements  of  the  sanitarian 
Would  be  met  if  the  last  paragraph  of  the  paper  was  put  into  force, 
*iE.,  •'  That  all  Night  Shelters  should  be  brought  within  the  control 
of  the  Local  Authorilies,  either  by  a  sepwirate  legislative  Act,  or  by 
bringing  them  within  the  purview  of  the  Common  Lodging  Houaea 
Act."  Newcastle-on-Tyne  have  full  powers  to  deal  with  Lodging 
Houses,  and  Inspectors  go  in  at  any  hour  they  think  necessary. 
They  had.  on  the  whole,  better  control  than  in  London.     Tliey  bad  m 
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DISCUSSION. 


Mr.  A.  Mayell  (London)  concurred  in  every  way  with  Dr.  Waldo. 
Legialaiive  action  should  be  secured  providing  for  inspection,  and 
wgutating  the  ainoiiot  of  cubic  apace  for  the  inhabitants  of  tlie 
shelter.  Personally  be  woukl  like  to  Bee  the  Bhelters  swept  away. 
Tlie  Common  Lodging  Mouses  provided  tor  a  claas,  and  if  a  man  bad 
not  sufficient  to  obtain  a  bed  there,  then  the  Caavml  Ward  was  his 
Dr.  Wynter  Blyth  in  a  lecture  had  said  that  the  shelters  were 
e  worst  things  ever  provided  for  London,  and  simply  induced  the 
^(ion  of  the  worst  phase  of  society. 

Other  gentlemen  having  spoken  on  the  philanthropic  character  of 
Hit?  sheiters. 

The  CuAiuiUN  summed  up  :  The  shelters  are  here,  and  from  some 
extraordinary  reason  were  without  the  pale  of  ordinai-y  sanitary 
supervision  ;  personally,  he  could  not  see  why  the  Free  Shelter  should 
enjoy  an  immunity  from  the  oversight  of  the  Common  Lodging 
House.  They  bad  most  of  them  read  of  Dr.  Waldo's  dramatic  efioi't 
to  euforce  inapection,  but  beyond  this  it  was  impossible  to  properly 
clisinfect  such  buildings,  even  nominally,  and  no  more  ingenious 
method  of  spreading  infection  broadcast  over  the  country  could  be 
'devised.  The  shelters  are  used  by  tramps,  who  having  slept  in  one 
the  night  starts  off  next  morning  on  his  peregrinations,  possibly 
ing  disease  wherever  he  went,  and  probably  finding  a  similar 
istitution  in  which  to  pass  the  night.  He  hoped  very  soon  this 
danger  might  be  minimised,  by  the  shelters  being  brought  under  the 
Law.  He  was  very  pleased  to  bear  the  practical  suggestions  put 
forth,  and  would  do  his  best  to  give  them  eflt;ct ;  for  not wilh standing 
the  veiT  great  ditSculty  of  getting  a  private  Bill  through  o«'ing  to  so 
many  desiring  to  obtain  the  same  end,  or  the  diHiculty  of  getting  the 
Oovemment  to  introduce  a  Bill ;  yet  if  the  pressui-e  oE  The  Sanitary 
Institute  could  be  brought  tn  bear  some  good  result  might  be  obtained. 
The  discussion  hod  been  one  of  the  most  interesting  he  had  listened 
for  a  long  time,  and  was  eminently  practical  throughout. 


^devise 
^ortb 
fcrryi 
f^stiti 


A  vote  of  thanks  was  unanimously  accorded  Dr.  Waldo  for  bis 
jiaper,  in  acknowledging  which  he  said  there  were  very  few  points  to 
»ply  to.  So  far  as  the  good  intentions  of  the  heads  of  the  shelters, 
■ikod  their  recognition  of  oversight,  be  had  had  personal  experience  of 
I-  tiiis,  and  it  did  not  agree  with  the  opinion  expressed.  The  suggestion 
that  the  shelters  should  be  under  the  Common  Lodging  Houses  Act 
was  an  exceedingly  practical  one,  and  resolutions  of  a  similar  character 
had  been  passed  by  the  Vestry  of  St,  George-the- Martyr,  Southwark; 
the  Metropolitan  Branch  of  the  Afedical  Officers  of  Health  Society  ; 
the  London  County  Council  Conference;  and  the  Public  Health 
Section  of  the  British  Medical  Association ;  and  he  was  in  hopes 
■ome  good  might  eventually  result  from  the  concensus  of  opi 
[Hie  natter.  The  remarks  of  Mr.  Thompson  as  to  floor  space 
1  important,  the   regulation  of  numbers  by  this  method 
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more  valuable  than  by  cubic  measurements.  In  the  case  of  the 
largest  Night  Shelter  in  London  he  had  asked  for  30  square  feet 
floor  space,  and  300  cubic  feet  air  space  for  each  inmate.  This  was 
the  minimum  he  regarded  as  necessary  in  the  presence  of  free  venti- 
lation. So  far  as  bathing  or  washing,  the  user  of  the  Casual  Ward  is 
xx)mpelled  to  have  a  bath  and  his  clothes  are  disinfected,  and  a  proper 
cubic  space  is  provided,  but  in  the  shelters  the  accommodation  was 
generally  very  bad.  He  had  very  great  pleasure  in  moving  that  "  In 
the  opinion  of  this  meeting  of  Members  and  Associates  of  The 
Sanitary  Institute,  and  others,  all  shelters  should  be  brought  within 
the  purview  of  the  Common  Lodging  Houses  Act,  and  that  the 
Council  of  the  Institute  be  requested  to  take  such  steps  as  they  think 
desirable  to  give  effect  to  this  resolution." 

The  resolution  having  been  seconded  was  unanimously  adopted. 

A  vote  of  thanks  to  the  Chairman  closed  the  proceedings. 


Note. — The  Council  endorsed  the  opinion  expressed  at  the 
Sessional  Meeting  with  regard  to  private  Shelters,  and  asked 
Dr.  Farqiiharson  to  bring  the  Resolution  before  the  Local 
Government  Board.  The  Local  Government  Board  have  re- 
plied :  "  That  tlie  subject  has  already  received  the  considera- 
tion of  the  Board,  and  has  been  noted  for  further  consideration 
in  the  event  of  proposals  to  Parliament  being  made  for  amend- 
pient  of  the  Public  Health  Acts." 
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INDIAN  SANITATION. 

By  Baldwin   Latham,   M.In8T.C.E. 

(Fellow.) 

Read  at  Setdonal  Meeting^  March  lOth,  1897. 


I  present  is  an  appropriate  time  for  discussing  the  question 
idian  Sanitation,  as  India  is  suffering  most  severely  both 
.  pestilence  and  famine. 

le  recent  outbreak  of  bubonic  plague  in  Bombay  has  raised 

considerable  doubts  in  the  minds  of  some  of  the  Municipal 

lorities  in  India  as  to  whether  certain  sanitaiy  works  are 

Gcial  or  not  to  the  health  of  the  country.     The  unf  ortunatef 

of  affairs  in  Bombay  with  reference  to  its  works  of 

rage  has  in  a  great  measure  been  the  cause  of  throwing 

I  doubt  upon  the  beneficial  influence  of  such  works  of 

•age  when  carried  out  in  India.    There  can,  however,  be 

doubt,  having  regard  to  the  conditions  subsisting  in  India, 

works  of  sewerage  properly  constructed  and  maintained, 

>ring  about  a  sanitary  condition  favourable  to  the  health  of 

3untry.     At  present  there  exists  no  city  or  town  in  India 

I  has  carried  out  a  complete  system  of  sewerage  so  as  to  be 

to   convey  away  with   rapidity  from   the   midst   of   the 

ation  those  most  dangerous  polluting  matters  which  it  is 

lain  object  of  a  work  of  sewerage  to  remove,  and  which  if 

5d  to  remain  only  for  a  limited  time  in  the  midst  of  a 

population  in  such  a  climate  as  India,  create  an  abomin- 

luisance,  and  are  the  cause  of  much  sickness  and  death. 

Climate. 

ve  consider  the  climatic  conditions  of  India,  with  its  high 

rature,  we  can  understand  how  necessary  it  is  for  all 

ic  substances  of  a  putrefying  character  to  be  removed 

liately  from  the  vicinity  of  the  habitations.     It  will  be 

that  a  system  of  sewers  into  which  the  whole  of  the 

discharges  enter  with  the  house-water,  is  the  system 

will  ultimately  commend   itself    to  the   judgment   of 

1  Sanitarians. 

lervations  upon  the  temperature  of  the  ground  at  Bombay 
vatory  show  that  the  average  temperature  at  a  depth  of 
hes,  for  the  years  1849  to  1872,  was  82*4  degrees ;  while 
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at  5  feet  in  depth,  in  the  years  1851  to  1872,  the  averace 
temperature  was  83'6®  Fahrenheit;  while  at  12  feet  in  depth, 
in  the  years  1851  to  1854,  the  average  temperature  was  82*4°. 
The  average  temperature  of  the  air  in  the  years  1847-1872 
was  7i^-8*^.  It  will,  therefore,  be  seen  that  the  actual  mean 
temj>erature  of  the  ground  at  depths  down  to  12  feet  is 
considerably  in  excess  of  the  mean  temperature  of  the  air. 
Consequently  the  high  tempemture  of  the  ground  will  lead  to 
the  very  rapid  decomposition  of  the  contents  of  cesspools  or 
sewers  which  are  not  of  a  self-cleansing  character,  and  the 
escape  of  much  noxious  effluvia. 

The  author  found,  when  making  observations  on  the  tem- 
perature of  the  sewage  of  Bombay,  that  in  the  earlv  morning 
of  the  2nd  Februarj',  1890,  the  temperature  of  the  sewage 
varied  from  75*7*^  to  77®,  this  being  in  the  cold  season ;  whue 
in  the  lake,  in  which  a  mixture  of  sewage  and  sea-water  was 
then  stored,  the  temperature  of  the  water  was  found  to  be 
8()-2^,  and  the  mud  at  the  bottom  83-4'*.  On  the  11th  March, 
1891,  the  author  found  the  temperature  of  the  ground  at 
Baroda,  at  a  depth  of  2  feet,  was  83°. 

Temperature,  no  doubt,  also  exercises  a  very  prejudicial 
effect  on  the  influence  of  water  supply,  and  the  development  of 
such  germs  as  lead  to  the  production  of  diarrhoea,  just  as  in 
this  country  when  the  temperature  of  the  public  water  supplies 
rises  above  fiO°,  more  or  less  summer  diarrhoea  prevails,  and 
the  higher  the  temperature  the  greater  the  prevalence  of  the 
disease ;  but  in  Bombay,  in  the  cold  season,  the  temperature 
of  the  water  supply  in  the  early  morning  was  not  found  to  be 
lower  than  73*5^  and  the  author  was  informed  that  owing  to 
the  exposed  position  of  many  of  the  supply  pipes  to  the  direct 
influence  of  the  sun,  the  water  supply  in  the  hot  season  is 
sufficiently  warm  to  cook  an  egg  that  is  exposed  sufficiently 
long  to  its  influence. 

Rainfall. 

The  question  of  rainfall  in  India  also  greatly  influences 
sanitary  work.  Rainfall  may  be  an  agent  powerfully  potent 
for  good  or  for  evil  in  India.  In  many  parts  of  India,  as  in 
Bombay,  the  rain  falls  with  a  degree  of  certainty  to  which  we 
are  unaccustomed  in  this  country.  The  great  falls  occur 
between  May  and  October.  In  some  parts  of  India,  however, 
rain  is  distributed  more  or  less  at  other  periods  of  the  year,  but 
as  a  rule  the  wettest  seasons  are  when  the  south-west  monsoon 
is  blowing.  It  is  shoii^'n  that  in  India,  as  a  rule,  the  cities  and 
towns  are  the  healthiest  in  the  years  when  they  have  the 
heaviest  fall  of  rain,  or  in  the  year  following  a  heavy  fall  of 
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while  these  same  places  are  the  most  unhealthy  in  the 

when  there  is  a  deficiency  of  rainfall,  or  in  the  year 

ring  a  deficiency.     Of  late  years  observations  have  been 

in  order  to  determine  the  rate  at  which  rain  falls   in 

.     At  the  Observatory  at  Calcutta  in  five  years — 1889  to 

— the  average  rainfall  was  59  "2  inches  per  annum,  the 

Lge  for  a  long  period  being  65*5  inches  per  annum.     The 

ige  number  of  rainy  days  in  a  year  in  the  five  years — 1889 

93 — was  123,  so  that  the  average  actual  amount  of  rain 

iff  in  a  rainy  day  was  '481  inches.    If  all  the  time  in  which 

fell  at  Calcutta  in  these  five  years  was  added  together,  it 

ged  464  hours  in  one  year,  or  19  J  days  in  one  year ;   and 

divide  the  average  annual  rainfall  by  the  average  actual 

ler  of  days  on  which  it  fell,  the  rate  of  fall  is  found  to  be 

inches  per  day,  a  quantity  equal  to  7*716  cubic  feet  per 

)er  minute.     C5f  coui'se,  there  are  times  when  the  rate  of 

ill   has   greatly  exceeded  this  quantity,  for  it  has  been 

^ed  in  Calcutta  that  3*25  inclies  of  rain  have  fallen  in  one 

being  at  the  rate  of  197*34  cubic  feet  per  acre  per  minute. 

>mbay  the  rainfalls  are  much  heavier,  the  average  of  all 

javy  falls  of  rain  being  slightly  over  two  inches  per  hour, 

the  greatest  fall  that  has  been  recorded  was  4*22  in  an 

and  tne  greatest  fall  in  a  day  16*10  inches.     The  rain  at 

ay  as  a  rule  falls  on  an  averac^e  103  days  in  the  year,  the 

t  fall  in  one  month  being  52*75  inches,  and  the  largest 

tlie  year  being  123*1  inches. 

n,  however,  would  not  flow  off  at  the  rate  at  which  it  falls, 

)w  off  being  in  a  very  great  measure  governed  by  the 

of  the  surface  upon  which  it  falls  and  also  by  the  extent 

drainage  area.     The  rain  falling  upon  roofs  of  houses 

ived  surfaces,  of  course  would  flow  off  with  considerable 

Although  I  strongly  advised  experiments  to  be  made 

le  quantity  of  rain  flowing  off  from  large  cities  in  time  of 

lothing   at  present  has  been  actually  done.      You  can 

iv  arrive  at  some  conclusion  as  to  the  amount  of  rain 

r  off  the  surface  by  taking  the  quantity  of  rain  which  is 

in  the  waterworks'  reservoii's  in  the  country  in  a  limited 

For  example  at  Bombay  Waterworks  the  flow  off  the 

in  ten  days  from  the  2nd  to  the  11th  July,  1887,  into 

Lake,  which  has  a  drainage  area  of  2,900  acres,  with  a 

I  in  these  ten  days  of  29*25  inches,  the  actual    depth 

'  into  the  i-eservoir  was  26*324  inches,  so  that  90  per  cent. 

rain  practically  flowed  off.     During  this  period,  on  the 

ily,  nearly  4  inches  flowed  off  the  ground  in  one  day, 

0  about  10  cubic  feet  per  acre  per  minute.     In  tlie  same 

le  quantity  of  water  flowing  off  into  Tulsi  Lake  of  the 
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Bombay  Waterworks  which  has  a  drainage  area  of  1,450  acres, 
in  six  (lays  from  the  3rd  to  the  8th  July,  the  rainfall  was  25*44 
inches,  of  which  23*359  inches  flowed  off.  The  greatest  depth 
that  flowed  off  in  one  day  was  on  the  5th  of  Jnly,  when  4*748 
inches  flowed  off,  which  was  equal  to  nearly  12  cabic  feet  per 
acre  per  minute,  the  total  quantity  flowing  off  in  the  six  days 
being  about  92  per  cent,  of  the  rainfall.  Such  heavy  rainfalb 
as  occur  in  India  make  it  absolutely  necessar}'^  that  in  all  the 
districts  subject  to  these  heavy  falls,  rain  should  be  entirely 
segregated  from  sewers,  and  that  abundant  provision  must  be 
made  for  the  prevention  of  the  water-logging  of  the  ground  on 
which  the  jKjople  live,  otherwise  fever  is  certEiin  to  follow. 

Winds. 

The  winds  of  India  are  especially  favourable  to  a  healthy 
condition  of  things.  The  average  rate  of  travel  of  the  wind 
at  Bombay  taken  over  a  number  of  years  was  twelve  miles  per 
hour,  but  in  the  south-west  monsoon  the  velocity  of  the  wind 
increases  considerably,  and  at  such  times  the  air  is  highly 
charged  with  moisture,  and  if  it  were  not  for  the  more  brisk 
movement  of  the  air  at  the  time  of  the  monsoon  period,  the 
state  of  things  would  become  unbearable. 

Habits  of  the  People. 

In  India  the  habits  of  the  }x>ople  have  to  be  most  carefally 
studied  with  reference  to  sanitiiry  matters  so  as  not  to  offend 
their  sentimental  scruples.  With  the  exception  of  a  special 
class,  who  are  employed  in  remoWng  the  filth  of  the  nation,  the 
people  as  a  rule  shrink  from  contact  \\'ith  anj-thing  of  a  polluting 
character,  and  will  not  do  an}'thinir  to  aid  in  the  transport  ot 
any  such  matters  beyond  their  habitations ;  even  in  some  cases 
will  not  pull  the  handle  of  a  water-closet  or  the  chain  of  a 
water-waste  preventing  cistern,  to  assist  in  the  operation  of 
removing  filth.  Yet  some  of  the  jx»rsons  who  have  such 
scruples  upon  the  question  of  pollution  do  not  hesitate  to  bodily 
enter  the  foulest  of  tanks,  the  water  of  which  on  analysis  is 
found  to  be  worse  than  sewage,  and  will  use  such  water  both 
for  the  purposes  of  ablution  and  drink  without  any  qualm  of 
conscience.  A  person  of  high  caste  at  Baroda,  having  been 
expostulated  with  for  drinking  the  filthy  liquid  from  a  tank  in 
which  he  was  bathing,  replied  that  he  did  not  see  why  he  should 
not  drink  it  as  it  was  just  as  pure  as  his  own  internals. 

Before  sanitary  work  can  be  successfully  carried  out  in  India, 
it  will  be  absolutely  essential  that  some  steps  should  be  taken 
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teaching  the  benefits  of  sanitary  science  at  least  to  the  rising 
sration. 

Density  or  Population. 

he  late  Dr.  Farr  pointed  out  that  high  mortalities  were 

siated  with  the  close  proximity  with  which  people  lived  to 

.  other,  and  that  ovei'crowding  was  one  of  the  great  causes 

luch  misery,  suffering  and  death.     In  this  country  we  can 

no  conception  of  the  crowded  state  of  some  of  the  great 

3  of  India.    As  an  example,  if  we  take  the  whole  of  the 

lation  of  Bombay,  and  divide  it  by  the  whole  area  governed 

le  Municipality,  it  shows  from  the  figures  of  the  last  census 

Bombay  is  peopled  at  the  rate  of  57  people  to  the  acre ;  but 

very  large  part  of  the  island  of  Bombay  under  the  govern- 

;  of  the  Municipality  is  entirely  uninhabited,  and  as  the 

lation  is  aggregated  in  a  limited  space,  the  density  of  popu- 

1  in  the  inhabited  areas  is  extremely  great,  and  in  pai-ts  of 

ity  of  Bombay — in  which  the  plague  has  made  and  is  making 

reatest  ravages — ^the  density  ot  population  differs  widely 

the  average  density  of  the  whole  Municipalitj',  for  in  the 

)ns   of   the  city  called   Chuckla  and  Coombarwada,  the 

by  of  the  population  is  about  800  persons  to  the  acre,  or 

lly,  one  person  has  6  superficial  yards  only  allowed  to 

n  for  all  purposes,  including  his  habitation  and  the  public 

and  spaces.     In  most  Indian  cities  the  average  density  of 

ation,   simply   calculating    the    population    on   the   area 

icd  by  the  whole  city,  is  seldom  less  than  100  i>ersons 

ire,  and  rising  in  parts,  as  in  the  case  of  Bombay,  to  still 

;r   density.      The   sanitary   measures   whicli   have    been 

ed  in  India,  first  of  all  consist  of  scavenging,  works  of 

age,  sewage  disposal,  and  water  supply.     Tlie  work   of 

iging  as  a  rule  is  carried  out  by  a  special  class,  and  so 

)  the  human  habitation   is   concerned,   the   solid   alvine 

irges  of  the  people  are  deposited  in  the  closets  attached  to 

ming  part  of  the  house  in  baskets,  which  ai'e  more  or  less 

$,  retaining  the  solids  and  allowing  the  liquid  to  escape, 

hich  are  removed  daily,  and  after  collection  in  the  cities  and 

in  which  there  are  no  sewers,  the  material  collected  is,  as  a 

mried  never  to  be  used  again,  either  in  trenches  which 

led  in  as  the  material  is  deposited,  or  otherwise  shot  into 

which,    when    filled,    are   covered   with   earth.      These 

ling  grounds  and  pits   often   emit   a   most  abominable 

i;  and  in  the  pits  used  in  the  monsoon  season,  owing  to  the  ' 

temperature  of  the  ground,  the  material  deposited  fer- 

and  bursts  through  the  superficial  covering  which  has 

>laced  on  it,  ejecting  the  deposited  material,  to  the  great 

>L.  XVIII.    PAST  I.  a 
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nuisance  of  the  surrounding  neighbourhood.  These  trenching 
grounds  are  usually  selected  on  account  of  their  convenient 
proximity  to  the  city  or  town,  and  consequently  are  often  a 
source  of  great  danger  to  the  underground  water  supplies. 

In  tlie  cities  which  are  sewered  like  Bombay  and  Calcutta, 
the  materials  collected  by  this  ejcpensive  process  of  manual 
collection  are  mixed  with  a  small  yolume  of  water,  usually  at 
the  rate  of  three  gallons  per  head  per  day  of  the  population, 
and  in  that  state  are  ])assed  into  the  sewers,  and  wnen  it  is 
considered  that  the  solid  alyine  discharges  in  India  are  a  little 
more  than  double  those  produced  by  a  European  population, 
and  the  quantity  of  water  used  in  Indian  cities  is  as  a  rule 
about  Imlf  that  used  in  English  tow*ns,  there  can  be  little 
wonder,  having  regard  to  the  tact  that  sand  is  largely  used  by 
the  i)eople  for  cleansing  purposes,  that  a  system  of  sewen 
designed  on  European  lines  is  not  so  successful  as  it  might 
be,  and  that  the  materials  entering  large  sewers  haying  insuffi- 
cient velocity  of  flow  leads  to  a  deposit  in  such  sewers.  The 
collection  of  ordinary  refuse,  consisting  yery  largely  of  vege- 
table matter,  in  all  the  lar^  towns  is  made  daily,  and  it  has 
been  generally  used  for  raismg  low  grounds  about  the  place  of 
collection.  The  selection  of  sites  for  this  purpose  is  also  a 
matter  of  some  importance  from  a  sanitary  point  of  view,  as 
such  materials  take  ten  years  before  they  pass  into  an  earthy 
and  comparatively  harmless  substance.  Attempts  are  now 
being  made  in  all  the  large  cities  to  consume  this  vegetable 
refuse  collected  in  destructors,  but  the  process  has  not  been 
generally  verj'  successful  owing  to  the  absence  of  coal  or 
cinders  in  the  house  refuse,  and  fuel  is  required  to  be  provided 
for  burning  the  green  vegetable  matters  collected. 


Sewerage. 

From  what  has  already  been  said  with  reference  to  the 
amount  of  solid  alvine  discharge  of  the  population  of  India, 
there  can  be  little  doubt  that  much  of  the  want  of  success  of 
the  systems  is  due  to  the  fact  that  they  have  been  entirely. 
designed  upon  European  lines,  sufficient  consideration  not 
having  been  given  to  the  design  of  these  sewers  with  reference 
to  the  work  to  be  performed,  and  so  in  most  of  the  Indian 
cities  the  sewers  have  too  small  a  velocity  of  flow  to  keep 
themselves  clear  without  the  employment  of  considerable 
manual  labour.  There  is  also  a  diminished  volume  of  water 
supply  in  many  of  these  Indian  towns  in  addition  to  the  solids 
and   impurities  which   the   waters   have   to   carry,   making  it 
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mtial  that  the  sewers  should  have  a  higher  rate  of  velocity 

n  is  ordinarily  provided  in  an  English  town. 

ji   Bombay  the   works  were    originally  designed  for  the 

pose  of  conveying  only  twenty  gallons  per  day  from  each 

are  inhabitant  occupying  the  city.     The  solid  alWne  dis- 

jges,  if  equally  distributed  over  these  twenty  gallons  per 

d,  would  give  a  quantity  equivalent  to  about  182  grains  per 

Ion  of  matter  in  suspension,  a  quantity  enormously  in  excess 

he  amount  of  suspended  matters  ordinarily  found  in  English 

age,  and  in  the  case  of  Bombay  and  other  cities  which  have 

ollect  the  solid  alvine  discharges  in  as  dry  a  state  as  possible, 

ting  them  with  only  sufficient  water  to  flush  them  into  the 

ers;  this  would  account  for  the  fact,  that,  the  sewers  not 

ig  in  full  use  carrying  the  volume  which  they  were  originally 

gned  to  carry,  become  sewers  of  deposit. 

a    1890,  the    author,   when    reporting  to   the   Municipal 

hority  of  Bombay,  stated  that  **the  sewers  of  Bombay, 

sad  of  being  put  to  their  legitimate  use,  have  been  converted 

underground  receptacles  of  decomposing  filth,  and  instead 

owing  with  an  ever  moving  and  living  stream,  arc  silted  up 

I  decaying  matters,  giving  off  deadly  gases  to  the  positive 

ry  of  the  health  of  the  people ; "  and  it  appears  that  in 

ibay  since  the  period  of  that  report,  instead  of  doing  as  they 

\  advised,  as  far  as  the  sewers  are  concerned,  tney  have 

'   nothing  towards   mitigating   the  evil,  but  on  the  other 

[  they  have  done  exactly  that  which  they  were  advised  not 

). 

ith  reference  to  the  general  flow  of  the  sewers  in  Indian 
i,  there  does  not  appear  to  be  very  much  difference 
een  the  rates  of  flow  in  India  or  in  English  towns.  It  is 
d,  for  instance,  at  Calcutta  that  at  the  maximum  hour  the 
ge  flow  is  two  and  a  half  times  the  mean  flow,  while  the 
mum  flow  for  six  hours  is  just  twice  the  mean  flow.  The 
yr  should  here  mention  that  a  section  of  the  City  of 
edabad  has  been  sewered  experimentally  to  see  whether  or 
ewers  constructed  on  proper  lines  with  adequate  falls  and 
ity  of  flow  will  keep  themselves  clear  with  the  small  water 
ies  used  in  India.  The  result  is  most  satisfactorv.  The 
>rable  Sunchorelol  Chotaloll,  writing  to  the  autlior  with 
ence  to  this  matter,  states  that  their  experimental  sewers 
no  deposit  in  them,  and  that  he  cannot  understand  how  it 
3re  is  such  a  difference  between  the  sewers  in  their  city 
hose  in  Bombay. 

•.  J.  W.  Clarkson,  Sanitary  Commissioner  of  Bombay 
ince,  in  the  Report  for  1895,  page  57,  states  with  reference 
miedabad :  ^*  The  sewerage  of  the  city  gives  satisfaction, 
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and  extensions  continue  to  be  made.  The  suUage  water  from 
the  residence  of  the  Mahdrdj  is  now  connected  with  the  pamp- 
ing  station.  The  number  of  private  privies  which  are  being 
turned  into  wat^r-closets  and  connected  with  the  sewers  is 
steadily  increasing.  These  water-closets  are  quite  free  from 
smell,  and  the  wash  down  is  good."  From  this  evidence  it  will 
be  seen  that  there  need  be  no  difficulty  in  connection  with 
the  works  of  sewerage  if  works  are  properly  designed,  and 
carried  out. 

With  reference  to  the  Question  of  the  disposal  of  the  sewage, 
this  is  a  matter  of  considerable  importance  from  a  sanitary 
point  of  view.  It  has  been  shown  in  India  as  in  other  countries, 
that  where  ordinary  water  irriffation  has  been  brought  within 
the  confines  of  a  city  or  inhabited  place,  as  a  rule  the  fever 
death-rates  have  risen,  so  that  the  damping  of  the  soil  in  such 
a  climate  as  India,  and  other  warm  countries,  would  appear  to 
have  a  noxious  influence  on  human  health.  This  baneful 
influence,  however,  does  not  arise  from  the  irrigation  itself,  but 
ratlu»r  from  the  stagnation  produced  in  the  ordinary  mode  of 
irrigation  in  India  and  other  countries,  especially  where  rice  is 
cultivated.  It  has  been  long  since  shown  that  in  both  Piedmont 
and  Lombardy,  the  cultivation  of  rice  leaving  the  water  in  a 
stagnant  condition  did  increase  the  fever  death-rates  in  the  area 
irrigated.  The  same  thing  doubtless  occurs  in  India,  but  the 
exj)erience  of  It^ly  clearly  shows  that  an  irrigated  area  laid 
out  like  a  properly  formed  sewage  farm,  not  permitting  the 
sewage  to  pond  on  the  area  but  allowing  it  to  flow  in  a  gentle 
stream  over  the  surface,  is  not  detrimental  to  health,  as  no 
injury  to  health  has  ever  arisen  from  this  description  of  works. 

Unfortunately  in  India,  in  all  attempts  which  have  been 
made  at  sewage  farming,  the  land  has  not  been  properly  pre- 
pared beforehand  for  the  reception  of  the  sewage,  and  the 
sewage  of  Ahmedabad  was  pumped  upon  land  unprepared  for 
the  i)urpose;  but  as  soon  as  the  errors  had  been  rectified  it 
was  shown  even  in  this  case  that  good  crops  could  be  grown,  and 
that  certainly  they  have  a  safe  mode  of  clisposing  of  the  sewa^ 
if  attention  is  only  fairly  paid  to  the  proper  distribution  of  the 
sewage  over  the  land. 

Water  Supply. 

The  question  of  a  j)ure  supply  of  water  in  India  is  one  of 
paramount  interest,  as  the  great  proportion  of  the  inhabitants 
of  India  are  exclusively  water  drinkers;  but  unfortunately 
many  of  the  sources  of  water  supply  in  India  are  polluted. 
The  sources  upon  which  India  depends  for  water  are  local  wells, 
tanks,  rivers  (often  polluted  from  their  source  downwards),  and 
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»rage  reservoirs,  the  habits  of  the  people  leading  as  they  do 

the  pollution  of  the  ground  upon  which  towns  and  cities  are 

ilt,  and  also  to  the   direct  pollution  of  everj'^  unprotected 

irce  of  water  supply.      While  water  is  no  doubt  used  for 

5  purpose  of  producing  cleanly  habits,  tliosc  who  use  such 

ters  have  no  idea  of  what  an  injury  they  are  inflicting  both 

m  themselves  and  others  in  the  way  such  waters  are  used. 

[t  is  essential  that  ever}'  public  water  supply  in  India  should 

efficiently  filtered,  and  fortunately  in  India  the  engineers 

'^e  used  very  much  finer  sands  for  filtration  than  have  been 

d  in  this  country,  which  has  been  the  means  of  rendering 

le  waters  wholesome.     Filtration  of  drinking-water  supplies 

uld  never  be  neglected  in  India,  and  especially  in  the  case 

river  water  it  is  also  essential  that  such  waters  should  be 

;led  and  filtered  on  account  of  the  large  amount  of  solid 

;ter  in  suspension  carried   at  times  by  such  waters.      For 

mple,  at  Benares,  the  Ganges  in  the  time  of  rain  has  about 

grains  of  suspended  matter  per  gallon  in  the  water,  dimi- 

iing  in  the  cold  months  te  aoout  19  grains  per  gallon,  and 

he  not  months  te  about  9  grains  per  gallon. 

'he  most  satisfactory  results  are  in  evidence  at  Calcutta  as 

lie  benefits  derived  from  the  introduction  of  filtered  water. 

water  supply  was  introduced  into  the  town  of  Calcutta  in 

X     The  deaths  for  the  five  years  previous  to  this  time  were 

per  1,000,  as  shown  by  Dr.  Simpson  the  Medical  Officer  of 

Ith's  Report,  and  the  rate  for  the  five  years  subsequently 

24*4  per  1,000.     In  recent  years,  however,  the  rate  of 

tality  has  not  kept  up  to  the  high  standard  existing  in  the 

five  years  after  the  introduction  of  the  water  supply,  as  in 

years  from  1877  to  1881  the  death-rate  was  30-2,  and  in 

years  1890  to  1894,  27*5.     Calcutta  however  was  infinitely 

5  healthy  than  its  suburbs,  which  however  have  since  been 

xed  to  the  city  and  are  now  undergoing   a   considerable 

ioration.     The  death-rate  of  the  suburbs  of  Calcutta  for 

5ve  years  1877  to  1881  was  53*8  per  1,000,  and  in  the  five 

J  1890  to  1894  it  has  been  reduced  to  37-5  per  1,000, 

ing  a  most  decided  improvement  since  the  annexation  to 

utta  and  the  introduction  of  a  filtered  water  supply.     The 

Dr  may  mention  that  the  same  result  has  been  experienced 

hmedabad.     In  this  city  previous  to  1891,  the  city  derived 

ater  supply  from  the  river  at  a  point  below  the  source  of 

tion,  but  in  this  year  (1891)  the  water  supply  was  removed 

point  higher  up  the  river  above  the  city.     The  consequence 

►een  as  shown  by  the  Report  of  the  Bombay  Sanitary  Com- 

oner  for  1895,  page  53,  that  the  death-rate  which  for  the 

'ears  before  the  introduction  of  the  water  supply  was  45*2, 
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and  for  the  five  years  subsequently  was  41*5,  shows  a  rednction, 
and  it  is  likely  that  when  the  whole  of  the  city  of  Ahmedabad 
comes  to  be  sewered  in  the  same  manner  as  has  been  adopted 
with  regard  to  the  trial  section,  that  this  death-rate  will  be 
still  further  reduced. 

In  conclusion,  the  author  may  mention  a  method  he  dis- 
covered of  calculating  death-rates  and  so  ascertaining  the 
correct  population  of  Indian  and  other  cities  and  places  at  the 
intervals  between  the  census  periods.  When  the  author  was 
in  India  in  1890  he  pointed  out  to  the  authorities  a  mode  by 
which  from  the  proportion  of  births  to  deaths  a  very  clear  idea 
might  be  arrived  at  of  the  state  of  mortality.  The  simplest 
mode  of  performing  the  operation  is  by  ascertaining  the  per- 
centage of  the  deaths  to  the  births,  and  divide  this  quantity  by 
a  figure  which  is  arrived  at,  at  the  census  period  or  periods, 
which  would  bring  the  number  to  a  figure  equal  to  the  mor- 
tality ascertained  at  the  census  i^eriods  when  the  population  is 
known.  For  example,  in  the  year  1891  if  the  figure  arrived  at 
in  this  way  in  Bombay  is  divided  by  5*3  it  will  give  a  death- 
rate  of  29-15,  which  is  the  published  death-rate  for  that  year, 
and  the  following  figures  show  the  difference  of  subsequent 
years  in  Bombay  arrived  at  in  the  same  way  : — 


Year 

Pablished 
Death-rate. 

Births. 

Deaths. 

Birth-rate. 

Proportional 
Mortality; 

1891 
1892 
1893 
1894 
1895 

2916 
32-47 
28-28 
33-38 
30-68 

16,209 
16,213 
14,M01 
14,796 
16,371 

23,5«n 
26,178 
22,802 
26,908 
24,656 

18-86 
18-87 
18-48 
1835 
19-07 

29-16 
32-47 
28-87 
34-31 
30-26 

And  at  the  present  time,  having  regard  to  the  exodus  of  the 
population  from  Bombay,  it  will  be  shown  that  the  probable 
population  may  be  arrived  at  from  the  fact  that  in  the  three 
months  July  to  September,  1896,  there  were  4,210  births  and 
7,477  deatns,  which  gives  a  death-rate  for  the  first  three 
months  of  33*51  per  1000,  but  in  the  three  months  beginning 
with  November  and  ending  with  January  this  year,  the  births 
had  fallen  to  3,412,  and  the  deaths  had  increased  to  15,634, 
showing  that  the  death-rate  then  was  86-45  per  1,000;  and 
this  being  the  death-rate,  if  the  number  of  deaths  in  the  year 
are  multiplied  by  a  thousand  and  divided  by  the  death-rate,  it 

{rives  the  population,  showing  that  the  population  of  Bombay 
las  been  reduced  from  806,144  in  1891  to  723,336  in  the  period 
between  September  and  January  last. 
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Ir.  J.  W.  Fasbt  (Aneriey)  said  Mr.  Latham  in  his  paper  implied 

f  the  bubonic  plague  in  Bombay  is  due  to  the  defective  sewerage 

em.    Neither  the  "  Pioneer  Mail "  nor  " Indian  Engineering  "  gives 

as  the  cause,  but  says  the  plague  is  due  to  the  overcrowding  in 

un  quarters  of  the  city.    The  Bombay  Medical  Officers  attribute 

disease  to  bad  grain ;  and  it  is  now  alleged  that  the  millers  in 

land,  in  the  early  part  of  this  century,  were  attacked  by  similar 

lings  and  developments  known  as  '^Millers'  Sickness."     One 

ially  agreed  with  Mr.  Latham  that  **a  system  of  sewers  iuto 

h  the  whole  of  the  alvine  discbarges  enter  with  the  house  water  " 

e  system  to  be  adopted  in  the  future ;  but  the  first  question  to 

iswered  is  where  is  the  money  to  come  from  ?    Here  they  had  a 

lar  drainage  scheme  involved,  with  an  out&ll,  the  use  of  chemicals, 

so  on.    Comparatively  few  municipalities  could  find  necessary 

i,  and  Government  is  unable  to  lend  much  on  account  of  the 

K^iated  rupee.    There  is,  however,  a  drainage  scheme  going  on  at 

i  and  Cawnpur  from  which  no  doubt  many  lessons  would  be 

ed.     With  regard  to  the  winds,  Mr.  Latham  used  the  expression 

I  winds  of  India  are  specially  favourable  to  a  healthy  condition  of 

;s ; "  this  requires  modification,  for  it  depends  upon  the  direction 

e  winds,  and  the  locality ;  even  during  the  South  West  Monsoon 

s  only  partially  true  for  the  Punjaub  and  North  West  Province, 

on  the  other  hand,  he  (Mr.  Parry)  had  found  the  reverse  to  be 

ise  in  Beluchistan  and  in  parts  of  Madras,  the  winds  giving  rise 

ich  fever  in  the  former  place  by  parching  up  the  skin,  and  in  the 

place  by  raising  the  miasma  from   the  reeking  vegetation. 

*arry  was  not  aware  that  *'  the  discharges  of  the  people  were 

ited  in  baskets,  more  or  less  porous,  retaining  the  solids  and 

Ing  the  liquid  to  escape  ; "  as  a  rule  one  is  not  permitted  (nor 

le  the  desire)  to  go  into  the  privy  of  a  native's  house,  but  as  far 

3  could  gather  the  poorer  people  used  old  kerosineoil  tins,  more 

mtly  a  broken  ghara  or  baked  earthenware  pot,  acted  as  the 

Acle  for  excreta.      The  wealthier  classes  and  more  advanced 

!s  use  commodes,  as  Europeans  do ;  while  on  the  State  Railway 

rms  small  sheet  iron  buckets  are  provided.    Then  with  reference 

J  water ;  if  the  people  had  to  wait  till  they  got  filtered  water 

I  public  water  supply  they  would  often  have  to  wait  a  long  time, 

•  large  portion  of  the  population  obtains  its  water  supplies  from 

and  as  anyone  travelling  in  the  country  can  see,  nearly  every 

I  uses  a  filter  consisting  of  three  chattis  or  gharas  supported  on 

boo  frame ;  the  top  one  containing  sand,  the  next  one  charcoal, 

le  third  the  filtered  water.      The  mistake  the  native  makes 

er,  is  that  he  does  not  boil  his  water  previously  to  filtering  it. 

Latham   had  called  his  paper   '*  Indian   Sanitation/'    but   his 

ks    were  limited  almost   entirely   to   Bombay,   Calcutta,   and 

iabad ;  now  India  contained  more  than  thi^se  three  places  and 

>uld  only  regret  that  such  an  expert  as  Mr.  Latham  had  not 

them  some  practical  suggestions  for  improvinp:  village  sanitation, 

lety  per  cent,  of  the  people  live  in  the  villages,  and  require 

nplest  possible  sanitary  measures  at  the  minimum  of  cost. 
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Sir  Douglas  Galton  (London)  felt  indebted  to  Mr.  Baldwin 
Latham  for  the  manner  in  which  that  gentleman  had  brought  for- 
ward the  question  of  the  sanitation  of  Bombay,  for  although  allusion 
was  made  to  India  generally  in  the  title  of  the  paper,  yet  he  referred 
specifically  to  the  bubonic  plague  at  Bombay  in  his  introduction. 
To  anyone  cognisant  with  this  disease  it  would  be  known  to  be 
similar  to  that  which  we  in  England  would  call  malignant  typhus 
fever,    due    to    overcrowding   and  insanitary  surroundings.      Mr. 
Latham  had  made  a  survey  of  Bombay  with  a  view  to  securing  an 
improvement  in  the  sanitary  condition,  but  unhappily  the  Authorities 
had  not  followed  his  advice.     FersonaUy  he  (Sir  Douglas)  had  no 
doubt  the  disease  now  raging  was  due  to  the  overcrowding  and  the 
non-removal  of  organic  refuse.     With  regard  to  the  sanitation  of 
India  generally  he  could  not  speak  from  personal  observation,  but 
for  the  last  thirty  years  his  attention  had  been  continually  brought 
to  it  as  a  member  of  the  Army  Sanitary  Committee,  which  had  a 
mass  of  evidence  on  the  question.     When  one  looked  at  the  different 
provinces  of  India,  and  knew  that  there  might  be  from  10,000  to 
20,000  villages  in  a  province,  each  with  a  large  population  comprised 
in   it,   the   difficulty   o£    efficiently   dealing  with   the    question    of 
sanitation  was  at  once  apparent.     The  habits  of  the  people  vary 
according  to  their  religion  and  their  caste,  and  much   has  to  be 
allowed  before  one  could  adopt  a  system,  suitable  for  a  small  country 
like  England,  in  a  country  comprising  the  huge  extent  and  varied 
conditions  of  India.     Some  years  ago  the  Army  Sanitary  Committee 
introduced  the  idea  of  Sanitary  Commissioners  in  the  several  pro- 
vinces :  these  were  appointed,  and  the  reports  presented  by  them  are 
most  interesting,  and  well  worthy  the  perusal  of  anyone  interested 
in  the  subject.     Of  these  Commissioners,  many,  notably  Dr.  Hewlett, 
travelled  among  the  natives,  harangued  them,  educated  them  to  some 
extent,  and  certainly  induced  them  to  make  some  improvements,  in 
the  prevention  of   the  fouling  of  their  wat-er  supply,  and  in  the 
removal  of  refuse.     But  looking  at  the  number  of  villages  it  was 
impossible  for  one,  two,  or  three  persons  to  deal  effectually  with  the 
province.     If  any  real  good  was  to  result  from  some  such  system  it 
would  require  a  large  organization  of  officers  under  the  Commissioner. 
Much  g(X)d  had  been  done.     Much  had  been  accomplished,  much 
was  in  progress  that  would  in  time  improve  the  Sanitation  of  India; 
and  Mr.  Latham  had  brought  before  them  the  necessities  of  the 
large  towns  like  Bombay  and  Ahmedabad ;  and  the  im])ortance  of 
the  municipalities  taking  the  lead  in  efforts  to  improve  their  sani- 
tation. 

Dr.  X.  MAcTiEOD  (London)  said  that  Mr.  Latham,  in  telling  them 
of  the  habits  of  the  people  of  India,  had  represented  them  in  a 
very  unpleasant  light,  and  he  would  remark  that  so  far  as  regarded 
personal  hygiene  the  native  of  India  was  exceedingly  cleanly,  the 
necessity  for  it  being  laid  down  in  their  Shasters,  or  sacred  writings, 
and  the  practice  ridiculous  in  its  elaboration,  so  that  the  native  is, 
according  to  his  light,  by  no  means  uncleanly.   So,  too,  with  domestic 


DISCUSSION.  105 

ne :     houses  and  utensils  are  systematically  and  thoroughly 

3d,  and  it  is  not  until  one  examines  the  outside  of  the  dwelling 

evidence  of  this  is  wanting.     While  there  is  the  individual 

tion,  there  is  no  communal  concerted  cleanliness  in  the  towns 

'illages.     So  with  diseases:  while  most  elaborate  descriptions 

given  in  the  Indian  medical  books  of  individual  diseases  and 

hygienic  and  medicinal  treatment,  they  were  silent  upon 

es  affecting  the  masses  of  the  people  and  their  prevention  by 

ry  precaution.    What  really  is  wanted  in  India  is  education  on 

ry  matters,  and  this  ou^ht  to  be  commenced  in  the  schools  and 

d  upon  the  social  life  of  the  people ;  the  germ  or  instinct  of 

Iness  is  inherent  in  the  people  and  only  wants  to  be  developed. 

I  with  this  view  that  Miss  Jb'lorence  Nightingale,  a  lady  whose 

would  be  revered  for  her  works,  had  suggested  that  health 

uers  should  be  appointed  to  perambulate   the  villages  and 

3t  the  natives ;  this  missioner  was  to  be  a  married  man,  and 

he  was  engaged  with  the  men  the  wife  was  to  instruct  the 

t.     It  was  further  suggested  that  he   should  take  a  magic 

1  with   him   on  his  travels  to  illustrate  his  lectures.     This 

d  very  pretty,  he  admitted,  but  it  would  prove  impracticable ; 

»bably  the  health  missioner,  instead  of  helping  villagers,  would 

i  a  bird  of  prey,  for  with  his  opportunities  of  representing 

f  as  an  emissary  of  the   Government   he  would  be  able  to 

the  poor  ignorant  people  to  his  heart's  content.     Still,  he  did 

3  why  the  religious  missionary  could  not  combine  with  his 

eaching  lessons  on  sanitation ;   but  for  some  time  to  come  the 

istrumeut  of  sanitary  education  must  continue  to  be  the  orders 

'emment.      The  difficulty  of  sewering  Indian  towns  seemed 

to  be  greater  than  A^as  represented  by  Mr.  Latham  :   for 

e,  in   Calcutta,  where   he   had   acted  as  Consulting  Health 

the  river  was  actually  higher  in  level  than  the  site  of  the 

id  all  sewage  had  to  be  pumped  up  and  distributed  to  swamps 

lal  watercourses  to  the  east  of  the  town — a  proceeding  not 

of  danger  to  the  public  health.     On  the  subject  of  water 

there  could  be  no  question  as  to  the  effect  on  health  of  the 

ction   of  pure  water  to  the  city,  for  the  cholera  mortality 

mptly  and  considerably  ;  but  in  the  suburbs,  which  were  not 

)lied,  the  mortality  maintained  its  high  level,  yet  falling  in 

th  the  introduction  of  the  pure  supply. 

roELOCEB  (London)  said  that  one  of  the  most  vital  interests 
)n8idered  was  how  to  bring  sanitary  knowledge  to  bear  on  the 
There  were  great  difficidties  in  the  way  of  the  people,  for 
h  he  did  not  think  their  habits  were  anything  like  as  bad  as 
ited,  they  could  not  be  dealt  with  in  exactly  the  same  manner 
ropean  population,  owing  to  their  religion  and  their  castes, 
visiting  India  for  a  holiday  form  the  idea  that  the  country 
of  large  towns,  but  it  must  be  borne  in  mind  that  India  is 
Uy  an  agricultural  country,  and  therefore  they  must  consider 
Btion  of  sanitation  from  an  agricultural  standpoint ;  and  those 
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\%  ho  have  studied  it  declare  that  a  dry  sjstem  of  sewerage  is  to  be 
preferrt'd  to  the  water  system.  Then  again,  they  must  be  very  care- 
ful about  hiding  the  sewage  in  pipes;  the  native  wouI4  remove  what 
he  could  see,  hence  arose  the  difRculties  with  regard  to  water  supplr, 
in  which  he  could  not  see  the  danger,  and  hence  failed  to  rpalise  the 
rink  he  ran  bv  partaking  of  water  from  an  impure  source.  Though 
in  thorough  agreement  with  all  that  had  been  suggested,  he  felt  that 
tho  best  work  would  be  to  teach  the  Indians  how  water  may  easily  be 
polluted,  and  how  necessar}'  it  is  for  the  water  to  be  kept  sweet 
and  clean.  In  the  North-West  Province  Dr.  Hankin  had  done  mudi 
^(kkI  by  stopping  bad  water  supplies,  and  allowing  those  only  known 
to  be  good  to  be  used.  And  so  with  the  towns,  unless  they  had  a 
^ood  and  sufBcient  water  supply  available,  they  had  far  better  leave 
tlie  ]KH>plc  to  their  own  system  of  sewerage.  As  to  which  system  of 
sewerage  was  best  he  thought  that  for  rural  districts,  and  for  towns 
of  not  too  large  an  extent,  the  dry  system  was  the  best,  especially  as 
the  Hcwo^e  was  readily  convertible  into  numure  for  the  land.  One 
of  the  maddest  things  about  India  is  that  with  ninety  per  cent,  of  the 
country  purely  agricultural  there  was  extreme  difficulty  in  procuring 
manure,  and  to  this  want  of  manure  for  an  exhausted  land  the  famine 
is  so  largely  due.  Sanitation  might  improve  the  towns ;  but  for  the  out- 
lying districts,  if  they  could  get  a  better  dry  system,  the  good  would  be 
of  immense  extent,  and  the  country  would  be  less  liable  to  the  famines 
which  decimate  the  people ;  for  the  land  found  best  fitted  for  agricul- 
ture  was  that  on  which  town  refuse  has  simply  been  spread;  and  it 
is  known  that  if  you  want  good  cultivation  land  it  must  be  manured 
by  a  certain  caste  native  (who  does  not  object  to  deal  with  it)  who 
collects  the  fa?cal  and  other  matter,  and  properly  spreads  it  over  the 
land.  The  increased  value  of  land  thus  treated  is  shown  by  the  fact 
that  at  Allahabad  a  plot  of  about  two-thirds  of  an  acre  in  extent, 
originally  wortli  4d.,  is  now  30s.,  this  being  brought  about  as  stated. 
In  Poonah.  where  sugar  cultivation  is  largely  carried  on,  the  best 
results  are  obtained  by  the  use  of  the  town  night  soil  desiccated,  and 
by  means  of  dry  ashes  converted  into  a  substance  easily  managed, 
and  greedily  secured  by  the  agriculturist.  He  could  from  personal 
observation  testify  to  the  great  good  achieved  by  the  dry  system,  and 
in  preference  to  the  water  system,  he  would  suggest  that  attention  be 
turned  to  improving  the  dry  system.  In  the  large  cities,  Bombay 
and  Calcutta,  Ac.,  owing  to  the  difficulties  of  getting  land  and  the 
overcrowding  that  existed  difficulties  might  be  raised ;  yet  even  there 
he  would  rather  try  to  utilize  that  which  is  so  necessary  to  the  well- 
being  of  the  people.  Another  difficulty  in  introducing  the  wator 
system  to  India  is  the  difficulty  of  getting  the  people  to  realize  the 
necessity  of  cleanliness.  What  the  native  could  see  to  be  unclean 
he  would  remove;  but  what  was  in  a  pipe  he  would  not  trouble 
about.  In  Umritza  (Punjab)  he  saw  a  system  in  which  the  collec- 
tors went  into  the  houses  and  conveyed  the  soil  thence  to  depots 
outside  the  town,  whence  it  was  taken  to  the  land  as  required,  while 
the  suUage  water  was  conveyed  away  in  open  channels,  which  were 
kept  clean ;  and  although  it  might  be  a  heinous  thing  to  say  to  a 
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ig  of  modem  day  sanitarians,  he  felt  it  &r  better  to  hare  this 
*  conyejed  by  open  pipes  where  it  had  the  benefit  of  fresh  air 
ght,  than  by  closed  pipes  in  which  one  not  infrequently  dis- 
d  a  leak  by  which  the  earth  became  fouled  for  a  long  time. 

u  B.  C.  Pabsoks  (London)  said  that  he  had  designed  and 

itended  the  execution  of  sewerage  work  in  South  America, 

the  inhabitants  were  quite  as  ignorant  of  sanitation  as  the 

of  India,  yet  in  Buenos  Ayres  they  had   no  difficulty  in 

tg  the  people  to  use  the  sewers  in  the  proper  way.     This  was 

»  the  stringent  measures  laid  down  and  enforced  by  the 

.ties.    The  effect  of  this  was  to  greatly  improve  the  condition 

people,  and  he  hoped  before  rery  long  that  the  death-rate  in 

'.  Ayres  would  compare  fayourably  with  that  of  other  cities,  as 

found  by  carefully  looking  into  the  municipal  health  returns 

3  death-rate  is  decreasing  as  sanitation  improves.     Some  years 

had  visited  Calcutta  and  was  surprised  at  the  condition  of 

bhere.    The  stench  at  the  outfall  was  very  offensive,  and  the 

eemed  to  be  clogged  with  sewage  matter,  and  the  smell  rising 

ny  aperture  in  the  sewers  was  very  bad.      In   reply  to  a 

question  as  to  whether  such  a  condition  was  not  conducive  to 

he  was  told  it  was  so,  and  certainly  some  improvement  was 

cessary.     With  regard  to  the  question  of  cost  for  sewering 

in  India  he  had  made  careful  calculations,   based   upon  his 

ice  in  South  America,  and  found  it  would  be,  in  Bombay,  for 

),  equal  to  an  expenditure  of  about  £2  per  head  of  population. 

uld  be  a  heavy  tax,  yet  it  would  doubtless  be  justified  by  the 

ment  in  the  health  and  the  conditions  of  the  peopk*  which 

3nsue.      If  the   larger  centres  of  population  in  India  were 

n  a  satisfactory  sanitary  condition,  the  danger  of  epidemics 

ing  in  them  and  spreading  to  the  country  districts  would  be 

atly  reduced.     He  believed  also  if  the  larger  towns,  in  which 

ilation  is  very  dense,  were  effectively  sewered  it  would  then 

easy  to  determine  what  would  be  the  best  course  to  pursue 

erence  to  the  sanitation  of  the  smaller  towns  throughout  the 


HABLES  Ollivaot?  (London)  drew  attention  to  the  differ- 
ich  existed  in  the  conditions  met  with  in  town  and  village 
»n  in  India,  and  also  to  the  fact  tliat  the  habits  of  the  people 
>  different  from  the  habits  of  English  people,  drainage  on 
principles  was  ineffective,  more  especially  as  any  domestic 
a  India  were  ci*rtain  to  be  made  a  receptacle  for  a  large 
of  solid  household  refuse. 

^  Bo6£B8  (London)  said  that  the  idea  of  the  introduction  of 
system  of  sewerage  into  the  villages  of  India  was  all  moon- 
r  the  people  were  too  poor  to  afford  it.  The  dry  system  is 
nance  with  the  habits  of  the  people,  as  it  is  well  recognised 
sole  scavenging  of  India  is  carried  out  by  the  cattle  and  the 
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sheep  ill  some  parts,  and  in  others  by  pi^s.  A  great  step  towards 
the  improvement  of  the  water  supply  in  villages  would  be  taken  if  a 
part  of  each  village  tank  could  be  set  aside  by  an  embankment,  and 
cattle  only  allowed  to  go  into  the  separated  part;  at  present  the 
people  bathe,  wash  clothes,  and  drink  the  water  where  the  cattle  are 
driven  in  to  drink,  necessarily  performing  other  natural  functions  at 
the  same  time,  so  that  the  people  always  drank  polluted  water. 

Tub  CiiAiKMAy  (Sir  Guyer  Hunter)  said  that  he  was  glad  tliat 
the  vastness  of  India  had  been  so  emphasised  during  the  discussion. 
Each  place  must  be  dealt  with  by  itself,  and  to  talk  of  a  general 
system  of  sewerage  for  India  is  quite  beside  the  mark.  Towns  should 
be  dealt  with  much  as  towns  are  dealt  with  here  in  England,  villages 
according  to  circumstances  existing  locally.  He  had  resided  in 
Bombay  many  years,  was  president  of  the  Commission  of  Sewerage 
and  Water  Supply  of  that  city,  and  therefore  could  speak  with  some 
authority.  Mr.  i3aldwin  Latham  spoke  of  the  separation  of  the 
sewage  from  the  rain  water ;  the  Commission  entered  into  this  fully, 
and  laid  down  strict  regulations  governing  it.  With  regard  to  the 
question  of  the  application  of  the  sewage  to  the  land  it  had  been 
found  after  exhaustive  enquiry  and  e\ddence  that  Bombay  wi»  totally 
unfitted  for  such  a  method  of  disposal,  and  that  the  only  practicable 
plan  was  by  the  sea,  and  it  was  advised  that  the  outlet  should  be 
situated  some  distance  out  at  sea,  and  not  less  than  six  feet  below 
lowest  spring  tide  level.  The  report  issued  by  the  Bombay  Com- 
mission is  still  obtainable,  and  he  thought  was  well  worth  a  careful 
penisal  by  any  one  interested  in  the  matter.  He  was  sorry  to  say 
the  advice  tendered  in  the  report  had  been  but  very  partially  followed ; 
had  it  been  otherwise  the  health  of  the  city,  he  believed,  would  to-day 
be  very  much  better  than  it  was.  With  regard  to  the  question  of 
cost  the  Commission  found  that  their  recommendation  of  sewering 
the  city  could  be  carried  out  practically  without  increase  of  taxation. 
It  was  only  by  educating  the  people  of  India  they  could  hope  to 
impress  upon  them  the  advantage  of  good  sanitation,  and  with  Sir 
Charles  Ollivant  he  thought  it  would  not  be  advisable  to  try  to  force 
western  views  in  their  entirety  on  the  people  of  India;  many  of 
their  habits,  moreover,  though  not  dreamed  of  in  our  philosophy,  it 
would  be  neither  wise  nor  polite  to  interfere  with. 

A  cordial  vote  of  thanks  having  been  acxjorded  ^fr.  Baldwin  Latham 
for  the  ])aper  read,  that  gentleman,  in  acknowledging  the  vote, 
traversed  some  of  the  remarks  made  in  the  discussion.  AVlth  regard 
to  the  observations  of  Mr.  Parrv,  he  felt  that  he  had  somewhat 
misunderstood  the  intent  of  the  paper  read,  as  the  bubonic  plague 
had  not  been  ascribed  to  the  sewage  of  the  place.  He  hod  had 
experiiMice  with  other  large  cities  and  he  had  found  a  general  agree- 
ment, for  looking  at  the  health  statistics  now  being  prepared  by  the 
Government,  one  was  struck  by  the  remarkably  healthy  condition  of 
India  as  a  whole.  It  was  in  the  towns  where  they  must  begin  the 
work  of  improvement.     Generally,  the  towns  of  India  were  so  flat 
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und  drainage  could  not  be  resorted  to,  and  where  they  were 
m1  to  pomp,  it  was  only  a  question  of  securing  a  better  fall, 
IS  from  the  slackness  of  the  fall,  and  the  fact  that  the  sewers 
t  properly  used,  that  they  became  foul.     Bombay  had  magni- 
iterworks,  with  its  stone  dam  over  three  miles  in  length — 
(leering  feat  which  we  have  nothing  approaching  in  thia 
and  one  that  would  be  a  monument  to  the  skill  of  their 
s.    For  this  the  money  had  been  found  and  the  work  carried 
tually,  to  the  great  benefit  of  Bombay.     With  regard  to  the 
pply  and  its  influence  on  the  health  of  the  people,  they  had  the 
lible  evidence.   In  1888  when  the  main  supply  burst,  and 
d  to  be  made  to  the  old  well  system,  an  outbreak  of  cholera 
,  which,  on  the  reinstatement  of  the  fresh  water  supply,  sub- 
9  connection  here  between  the  water  supply  and  disease  being 
r.    The  dry  system  of  sewerage  had  been  referred  to,  and  with 
to  it  he  would   say  he  had   visited   Poonah,  and   from 
he  had  obtained  he  found  that  as  the  result  of  the  treat- 
sewage  for  manurial  purposes  carried  on  there,  the  results 
r  one-half  per  cent.,  while  it  was  further  alleged  where  the 
re  treated  by  this  system  of  manure  the  sugar  did  not 
(crystallise.     He  should  have  liked  the  opinion  of  some  of 
sent  on  this  point.    But  as  he  had  said,  let  them  begin  in  the 
r  when  the  people  were  educated  on  the  principle  and  the 
nits   were  realized,  the   truth  would  ramify  and   become 
hroughout.     So  far  as  the  rainfall  affecting  health,  he  had 
ret  years  were  the  unhealthy  ones ;   no  better  exemplitica- 
lis  could  be  found  than  the  year  1 877,  when  the  famine 
m  after  the  dry  season  ;   and  so  it  would  be  this  year. 

thanks  to  the  Chairman  concluded  the  proceedings. 


no 
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WASTED  RECOEDS  OF  DISEASE* 

In  raising  a  voice  on  behalf  of  the  utilisation  of  a  Tast  amount 
of  wasted  records  of  disease,  Dr.  Paget  is  no  pioneer;  he  is  foUowing 
in  the  footsteps — as  he  reminds  us  in  the  preface — of  many  eminent 
men  (Sir  John  Simon,  Dr.  Rumsey,  Dr.  Ballard,  Sir  Beniamin  Ward 
Richardson,  Dr.  Milroy,  and,  as  recently  as  last  year,  Dr.  Newsholme). 
Several  of  these  have  devoted  energy,  time,  and  money  in  attempts 
to  secure  or  establish  permanent  systems  of  disease  registration, 
and  their  efforts,  as  briefly  narrated  in  this  volume,  furnish  most 
interesting  reading.  The  result  was  the  same  in  each  instance :  in 
proportion  as  the  registration  became  more  and  more  effective,  the 
trouble,  difficulties,  and  expense  attendant  on  the  carrying  out  of  the 
scheme  became  too  great  for  gratuitous  individual  enterprise,  in  the 
absence  of  all  official  support;  and  so,  after  a  struggle,  it  was 
relinquished.  It  was  work  which  the  State  alone  could  perform 
with  facility  and  completeness,  and,  as  befitting  its  importance  to  the 
nation,  it  was  work  which  the  State  should  have  undertaken  years 
And  years  ago. 

But  what  legislative  recognition  has  already  been  made  of  the 
need  for  disease  registration  has  come  very  slowly ;  even  the  notifica- 
tion of  infectious  disease  was  not  initiated  by  a  strong  Goyemment 
legislating  in  the  interests  of  the  health  of  the  people,  for  the  Act 
was  introduced  into  the  House  of  Commons  many  years  after  its 
value  had  been  abundantly  proved  by  local  enterprise. 

Such  returns  of  non-infectious  disease  as  there  are,  continue  to  be 
woefully  wasted,  and  Dr.  Paget  very  properly  maintidns  that  all  the 
fiickness  treated  at  the  public  expense  (Poor  Law)  should  be  properly 
registered  and  made  generally  useful  to  the  nation ;  that  returns  of 
Hospital  sickness,  the  Friendly  Societies*  records,  and  those  of  the 
Post  Office,  the  Police,  the  Army  and  Navy,  should  be  required  by 
the  Legislature  to  be  furnished  to,  and  systematically  collected  by,  a 
central  authority.  The  results  should  then  be  published  weekly  so 
far  as  they  relate  to  zymotic  disease,  and  monthly  so  far  as  the  other 
diseases  are  concerned.  The  bulk  of  sickness  occurring  in  the 
country  would  then  be  known,  its  particular  incidence  in  kind 
and  locality  appreciated,  and  the  basis  of  preventive  measures 
more  correctly  established. 

The  mere  registration  of  mortality  is  an  insufficient  procedure,  and  it 
is  discreditable  to  the  State,  seeing  the  important  scientitic  results  that 
would  accrue  from  the  collection  of  available  sickness  returns,  that 
these  are  allowed  to  run  to  waste,  because,  forsooth,  it  has  been  made 
no  one's  business  to  collect  and  publish  them.  This  is  not  as  it  should 
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1  wanton  waste  of  what  everyone  must  admit  is  most  valuable 
;  and  all  those  who  are  interested  in  the  Public  Health  of 
atrj  will  be  grateful  to  Dr.  Paget  for  raising  his  voice,  so 
Jy  and  so  well,  on  a  matter  which  should  not  be  allowed  to 
il  it  has  been  placed  on  a  satisfactory  basis. 

M.  S.  K.. 


NOTES  ON  BOOKS  AND  PAPERS  IN 

TRANSACTIONS. 


Medical  Department  Report  for  the  year  1895."     Vol. 
lVII.    421  pp.,  8vo.    Eyre  Sc  Spottiswoode.     London^ 
Price  4/— 

A.ppendix  to  this  Report  Surg.-Colonel  Prof.  J.  Lane  Notter, 
•D.,  deab  with  the  progress  of  Hygiene  for  the  year  1890, 
le  following  heads — Legislation;  Literature  (most  of  the 
mtioned  have  appeared  in  the  Lists  of  Donations  to  the 
{  the  Institute) ;  Work  of  Societies,  comprising  a  resum^  of 
8  read  at  the  Public  Health  Section  of  the  Meeting  of  the 
fedical  Association  of  Carlisle,  and  the  Congress  of  The 

Institute  at  Newcastle-upon-Tyne ;  Special  Points  in 
include  notes  on  Enteric  Fever,  Small-pox,  Cholera,  Pis- 

of  Rooms  by  Formaldehyde  Vapour,  Foods,  Influence  of 
Pactor  in  the  produ^on  of  Disease,  &c. 

tical  Treatise  upon  Warming  Buildings  by  Hot  Water, 
K>n  Heat  and  Heating  Appliances  in  general,  with  an 
Y  respecting  Ventilation,  the  cause  and  action  of 
hts  in  Chimneys  or  Flues,  and  the  Laws  relating  to 
istion,  by  Chas.  Hood,  F.R.8.,  &c.,  re-written  by 
\RiCK  Dye.  Third  New  Edition,  fully  revised  to  date. 
.,  8vo.  £,  ^  F,  N.  Spouj  London;  and  Spon  4*  Cham- 
,  New  York,  1897.      Price  15h 

ok  contains  a  large  number  of  illustrations.  There  are  20 
iealin^  with  Heat,  Circulation  of  Water  and  Air  in  Pipes, 
I  of  Pipes,  Horticultural  Works,  Boilers,  Warming  Buildings 
ntial  and  for  Business  purposes.  Pipes,  Fittings,  Coils  and 

Low  and  High  Pressure   System  Apparatus,  Warming 
by  Heated  Air,  Ac.,  &c. 

al  chapter  is  devoted  to  The  Metropolitan  Buildings  Act, 
ition  to  Hot  Water,  Steam,  and  Hot  Air  Works,  and  to 
and  Smoke  Flues. 

>pendiz  contains  a  number  of  Tables  and  Memoranda 
o  Temperatures  acquired   by  steam  or  water   at  certain 

Expansion  of  Air  and  other  Gases  by  heat  when  free  from 
elocity  of  Chimney  Draught  at   different  Temperatures, 
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Specific  Gravity  and  Expansion  of  AVater  at  different  Temperatures, 
Hydraulics.  &c.,  &v. 

"Proceedings  of  the  Incorporated  Association  of  Municipal 
and  County  Engineers."  Vol.  XXII.  1895-96.  Edited  by 
Thomas  Cole,  Secretary  of  the  Association.  i-^BS  pp.,  8vo. 
£.  cj-  F.  N.  Sporty  JjOJidon ;  and  Span  ^'  Cliamherlain^  New 
York,  189(5.     Price  1216. 

The  Volume  contains  the  records  of  the  papers  and  discussions  at 
the  District  Meetings  of  the  Association  at  Londonderry,  West- 
minster, King's  Heath,  Kew,  Hanley,  and  Brighton.  Nearly  all  the 
papers  have  an  interest  from  a  sanitary  standpoint,  and  among 
others  may  be  noted  "  The  Richmond  Sewerage  Works,"  by  W. 
Fairley :  "  River  Pollution,"  by  Prof.  H.  Bobinson ;  "  Disposal  or 
Utilisation  of  the  Residue  from  Town  Refuse  Destructors,"  by 
H.  Percy  J3oulnois :  "  Housing  of  the  Working  Glasses,"  by  J.  H. 
Brierlev,  &c. 

"The  Institution  of  Civil  Engineers,  Minutes  of  Proceedings 
of."     Vol.  CXXIII.     1895-96.     Tendon.     Part  I. 

Among  the  "Abstracts  of  Papers  in  Foreign  Transactions  and 
Periodicals"  the  following  have  a  Sanitary  interest: — 

The  Hygienic  Significance  of  Dry  Rot,  by  Dr.  £mil  Gotscblich 
(Zoitschrift  fiir  Hygiene,  1895,  p.  502). 

The  Water-works  of  Syracuse,  N.Y.,  by  W.  R.  Hill,  M.Am.Soc. 
C.E.  (Transactions  of  the  American  Society  of  Civil  Engineers,  July, 
1895,  p.  23). 

The  Milwaukee  Water- works  Intake  (Engineering  News,  New 
York,  Sept.  19th,  1895,  p.  177). 

The  Newhouse  Adit  at  Idaho  Springs,  by  A.  Lakes  and  W.  H. 
Wiley  (The  Engineering  Magazine,  New  York,  1895,  p.  49^. 

On  a  New  kind  of  Well  in  the  Granite  Rocks  of  Sweaen,  by  — 
Nordenskiold  (Comptes  Rendus  de  TAcademie  des  Sciences,  Paris, 
Vol.  CXX.,  1895,  p.  857). 

The  Spontaneous  Separation  of  Iron  from  Subsoil-water ;  and  a 
Method  of  treating  Well-water,  by  Dr.  A.  Liibbert  (Zeitschrift  fiir 
Hygiene,  1895,  p.  397). 

The  Steam-Disinfection  and  Sterilization  of  AVells  and  Tube-Wells, 
by  Dr.  Max  Neisser  (Zeitschrift  fiir  Hygiene,  1895,  p.  301). 

The  Preparation  of  Germ-free  Drinking-water  by  means  of  Cal- 
cium Chloride,  by  Dr.  Bassenge  (Zeitschrift  fiir  Hygiene,  1895,  p.  227). 

The  Cholera  Outbreak  in  the  district  of  Oppeln  in  1892-94,  by 
Dr.  E.  Roth  (Deutsche  Vierteljahrsschrift  fiir  offentliche  Gesund- 
heitspfiege,  1895,  p.  569). 

Tlie  Purification  of  Sewage  by  Forced  Aeration,  by  G.  E.  Waring, 
M.lnst.C.E.  (Report  on  an  Experimental  Investigation). 

Vol.  CXXIV.     1895-9(>.     Part  II. 

This  Volume  contains  in  the  "  Minutes  of  Proceedings  "  a  lengthy 
paper  and  discussion,  covering  94  pages,  on  "  The  Sanitary  Works  (rf 
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e  Ayzes;  Sewerage,  Drainage,  and  Water  Supply,"  by  the 

EUchard  dere  Panoni,  ALA.,  M.InBt.C.E. 

mg  the  ^^Abatmeta  of  Fkpers  in  Foreign  Transactions  and 

ical8''are: — 

ort  on  Anderson's  Bevolvinff  Purifiers  and  filtration  Ezperi- 

at  Agra,  by  S.  Grawshaw,  Municipal  Engineer. 

istigations  respecting  the  Pollution  of  Welb  by  Water  entering 

he  bottom,  by  Dr.  E.  Pfuhl  (Zeitschrift  fiir  Hygiene,  Vol. 

1866,  p-1), 

-dust  Water-closets  with  separate  treatment  of  the  Excreta, 

Z.  Kcnransky  (G^undheits-Inf^enieur,  1895,  p.  357). 

Municipal  Stotion  for  the  Burning  of  Befuse  in  Berlin 

an  fiir  G^ewerbe  und  Banweser,  Dec.,  1895,  p.  209). 

Heating  and  Ventilation  of  Passenger  Tnins,  by  Jules  Dery 

in  de  la  Commission  Internationale  du  Ck)ngr^  des  Chemins 
1895,  p.  3251). 

)  Preventable  Wastes  of  Heat  in  the  Generation  and  Use  of 

by  W.  Kent  (Journal  of  the  Franklin  Institute,  December, 

.406). 

mokeless  Combustion  and  Boiler  Firing,  by  W.  Hempel  (Stahl 

«n.  Vol.  XVL,  1896,  p.  87). 

nmaUe  Gns  in  Non-Fiery  Mines  (Annales  des  Mines,  Vol. 

.895,  p.  1). 

XXV.    1895-96.    Partni. 

ig  "Other  Selected  Papers"  is  one  of  Sanitary  interest  by 
itterworth  on  "  Loughborough  Sewage  and  Befuse  Disposal 

among  **  Abstracts  of  Papers  in  Foreign  Transactions  and 
als"  are: — 
[unidpal  Waterworks  of  Berlin  (Gesundheits-lngenieur,  1896, 

rations  upon  Filters  of  various  kinds,  by  F.  Breyer  (Gesund- 
Senieur,  1896,  p.  90). 

k>ne-Slab  Filters  on  the  Fisher  System  at  AVorms,  by  Dr. 
(Mittheilungen  iiber  Gegenstiinde  des  Artillerie  und  Genie- 
1896,  p.  265). 

iments  to  demonstrate  the  presence  of  Vibrios,  resembling 
Cholera  in  Water-courses,  by  Dr.  O.  Neumann  and  Dr.  £. 
dtschrift  fur  Hygiene,  1896,  p.  363). 

alue  of  Formalin  (Formic  Aldehyde)  as  a  Disinfectant,  by 
ralter  (Zeitschrift  fur  Hygiene,  1896,  p.  421). 
danger  of  Sewer-Gkw  and  the  exclusion  of  the  same  from 
B,  by  Dr.  M.  Kirchner  (Deutsche  Vierteljahrsschrift  fiir 
te  Gesundheitspflege,  Vol.  XXVIII.,  1896,  p.  152). 
holera  in  Hamburg,  by  Prof.  Dr.  v.  Pettenkofer  (G^sund- 
enieur,  1896,  p.  88). 

id  Working  Expenses  of  the  Breslau  Irrigation  Works,  by 
■  (Gesundheits-lngenieur,  January  Slst,  1896,  p.  23). 

XTHI.     PUIT  I.  B. 
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The  Products  of  Combustion  of  Gas-flames,  by  Dr,  H.  Bunte 
(Journal  fiir  Gasbeleuchtung,  1895,  p.  499). 

Vol.  OXXVI.     1895-96,    Part  IV. 

Two  papers  in  the  "  Minutes  of  Proceedings  "  are  of  special  sanitary 
interest,  having  regard  to  Water  Supply ;  with  the  discussion  and 
isorrespondence  they  make  121  pages. 

The  Thirlmere  Works  for  the  Water  Supply  of  Manchester,  by 
G.  H.  Hill,  M.Inst.C.E.,  and  The  Vymway  Works  for  the  Liverpool 
AVater  Supply,  by  G.  F.  Deacon,  M.In8tC.E. 

Among  "Other  Selected  Papers,"  is  one  by  Mr.  E.  Godfrey, 
Assoc.M.Inst.C.E.,  on  "  A  New  form  of  Dual  Drainage." 

Those  among  "  Abstracts  of  Papers  in  Foreign  Transactions  and 
Periodicals  *'  are : 

The  Water  Supply  of  Quimper,  by  A.  Consid^re  (Annales  des  Fonts 
et  Chaussees,  April  1899,  p.  495). 

The  Waterworks  of  Astoria,  Oregon,  by  A.  L.  Adams,  MJLm. 
Inst.CE.  (Transactions  of  the  American  Society  of  Civil  Engineers, 
April  1896,  p.  201.) 

The  Puritication  of  the  Subsoil,  by  H.  Koschmieder  (Gesundheits- 
Ingenieur,  1896,  p.  192.) 

On  the  Nature  and  Treatment  of  Ferruginous  Subsoil  Water,  by 
Prof.  Dr.  Dunbar  (Zeitchrift  fur  Hygiene,  1896,  p.  68.) 

The  use  of  Formic  Aldehyde  Gas  for  the  Disinfection  of  large 
Apartments,  by  Prof.  Dr.  E.  Pfuhl  (Zeitschrift  fiir  Hygiene,  1896, 
p.  339). 

Electric  Traction  in  the  Paris  Sewers,  by  A.  Dumas  (Le  G^nie 
Ci\il,  July  18th,  1896,  p.  177). 

Hygienic  Legislative  Enactments  against  Lead-Poisoning,  by  Dr. 
Wegener  (Deutsche  Yierteljahrsschrifb  fiir  offentliche  GesundheitB- 
pflege,  1896,  p.  483). 

« 

"  Report  of  the  Sixty-sixth  Meeting  of  the  British  Association 
for  the  Advancement  of  Science,  held  at  Liverpool  in  Sep- 
tember, 1896."    1051  pp.,  8vo.    John  Murray.    JOondony  1896. 

In  this  volume  among  the  papers  dealing  with  the  various  branches 
of  science  there  are  several  that  have  a  more  or  less  direct  bearing 
upon  Public  Health  and  Sanitation,  such  as  "Street  Lighting  by 
Electric  Incandescent  Lamps,**  by  W.  G.  Walker ;  "  On  Different 
Forms  of  the  Eespiration  in  Man,"  by  W.  Marcet,  M.D.,  F.B.S.; 
"  Organisation  of  Bacteriological  Hesearch  in  connection  with  Public 
Health  "  by  G.  Sims  Woodhead,  M.D. ;  "  Bacteria  and  Food,"  by  A,  A. 
Kanthack,  M.D. ;  "  Experiments  on  the  Action  of  Glycerine  upon 
the  growth  of  Bacteria,"  by  S.  Monckton  Copeman,  M.A.,  M.D., 
and  P.  R.  BlaxaU,  M.D.,  D.P.H. 
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lNnual  report  of  the  council 

FOR  THE  YEAR  1896, 
i  at  the  Ordinary  General  Meeting^  March  24th,  1897. 


INTEODFCTION. 

eneral  indifEerence  to  Public  Health  questions  that  formerly 
ed  is  happily  now  extinct ;  and  so  widely  have  the  teachings 
.tary  Science  been  received  by  all  classes  during  the  last  few 
),  that  what  is  now  needed  is  not  so  much  an  awakening  of 
>lic  as  to  the  necessity  for  combating  preventable  diseases,  as 
Mirting  of  instruction  in  the  best  methods  to  be  employed  in 
lisbing  this  important  task. 

*esenting  this,  their  Twenty-first  Annual  Report,  the  Council  of 
oitary  Institute  desire  to  point  out  that  they  have  endeavoured 
t  this  need  by  developing  the  educational  value  of  the 
^,  lectures,  and  demonstrations  at  the  Institute,  and  by 
)ments  in  the  permanent  Museum  and  Librar}-;  while 
lOut  the  country  the  Congresses  held  by  the  Institute,  and  the 
ions  connected  with  them,  are  rapidly  increasing  in  im- 
e,  and  in  the  influence  that  they  have  on  matters  connected 
3  uide  field  of  Sanitary  Science. 

etch  Map,  showing  the  centres  to  which  the  work  of  the 
e  has  been  extended,  is  given  on  the  follo^^ing  page. 

SESSIONAL  MEETINGS. 

mal  Meetings  for  the  discussion  of  subjects  of  interest  to 

IDS  were  held  in  February,   March,  April,   and  December. 

teetings  afford  an  opportunity  for  an  interchange  of  opinions 

;  the  Members  and  Associates  of  the  Institute,  and  the 

will  be  glad  to  receive  from  time  to  time  notice  of  any 

which  are  thought  desirable  for  discussion.      During  the 

following  subjects  were  brought  forward  : — 

ifluence  of  Sub-soil  Water  on  Health.''    S.  Monckton  Copb- 

f,  MJL.,  M.D.,  M.E.C.P. 
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Congressea,  lo.      Ksajuiiialioiis,  1^6.      Courses  of  Lecturee,  39< 
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)  Isolation  of  Gaaes  of  Infectious  Diseases  in  the  Metropolis.'* 
iuGUBTUS  Chablbs  Scotbll,  J.P.,  Chairman  of  the  Ambulance 

iJommittee  of  the  Metropolitan  Asylums  Board. 

tory  and  Workshop  Acts,  and  the  Powers  and  Duties  of  Bani- 

aiy  Autbc»ities  ^ith  regard  to  Workshops."   John  F.  J.  Sykes, 

Ktc^  ic*i>.t  Medical  Officer  of  Health,  St.  Pancras. 

Purification  of  Sewage  bj  Bacteria."    Samuel  Bidsal,  ]).bc., 

r  papers  read  during  the  earlier  part  of  the  year,  with  the 
fions  apoa  them,  have  already  appeared  in  the  Journal,  Vol. 
•  The  p^MT  by  Dr.  8.  Bideal  is  published  in  Part  I.  of  the 
il  bt  1887,  p.  69. 

at  the  meetings  varied  from  80  to  130. 


pJDBBS  AND  DEMONSTBATIONS  ON  SANITARY 

SCIENCE. 

l.twentj-flrst  and  twenty-second    courses  of    Lectures  and 
jtrafcioni  were  held  during  the  year  in  London.    In  Februaiy 
hnii  78  Stodents  entered  their  names,  and  in  October  and 
bar  81  Students. 
nplefee  list  of  the  Lectures  has  been  given  in  Vol.  XVII.  of 

maL 

IxaPEcnoNS  A^D  DEMoysxnATioxs. 

lake  the  course  of  training  given  by  the  Institute  as  practical 
{bky  arrangements  were  made  for  the  Students  to  visit  the 
■enticmed  below  in  order  that  they  might  have  the  opportunity 
ning  and  noting  tbe  difficulties  that  have  to  be  met  in  the 
1  application  of  Sanitary  principles  to  various  trade  processes. 
nes  of  the  gentlemen  who  arranged  the  visits  and  conducted 
ients  are  also  given : — 

tisanB'  Dwellings  in  the  Boundary  Street  Area.  Owek 
Runnve,  Architect's  Department,  London  County  Council. 

■t  London  Water  Works,  Lea  Bridge.  W.  B.  Beyax, 
MjanajOJ^  Engineer  to  the  Company. 

imi  Boniet  Sewage  Works.  E.  J.  Beyxolds,  assoc.m.inst.ce., 
Surveyor  to  the  District  Council. 

ridng  Sevrage  Outfall  Works.  J.  E.  AVobth,  m.inst.c.e., 
District  Engineer,  London  County  Council. 

ithwark  and  Vauzhall  Water  Works,  Hampton.     J.  W. 
Bebtlxs,  M.iysT.c.£.,  Engineer  to  the  Company. 
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Aylesbury  Dairy  Co.    J.  A.  Hattebslet,  Managing  Director  (:? 
inspections). 

Ealing  Sewage  and  Destructor  Works.  Chas.  JoiTESy  icinst^ 
C.E.,  Engineer  and  Surveyor  to  the  District  Council  (2  in* 
spections). 

Beddington  Sewage  Irrigation  Farm,  Croydon.  Thos.  Waleeb; 
M.iNST.c.E.,  Borough  Engineer. 

Express  Dairy  Company's  Farm,  College  Farm,  Finchley^r 
G.  Titus  Babham,  Managing  Director. 

Inspection  and  Demonstration  at  Mitcham.  Dr.  L.  W.  Dab&a 
Maib,  M.O.H.,  Croydon  Bural  District  Council. 

Wimbledon  Sewage  Works  and  Farm.  C.  H.  Coopsb,  assoCc 
M.ixsT.c.E.,  Engineer  and  Surveyor  to  the  District  Council. 

Knacker's  Yard.     Habbison  &  Babbeb  (2  inspections). 

East  London  Soap  Works.    E.  Cook  &  Co. 

Odam's  Manure  and  Chemical  Works,  Victoria  Docks,  E.  C.  T« 
Macadam,  f.c.s..  General  Manager. 

Inspection  of  Drainage  Alterations  and  Testing.    J.  Foxlet 

NOBBIS. 

Metropolitan  Cattle  Market. 

Disinfecting  and  Filtering  Appliances,  at  J.  Defries  &  Son*9 
premises,  Houndsditch,  E.  (2  inspections). 

Casual  Wards  and  Disinfecting  Station,  Chelsea.  Loins  Pabkbs, 
M.D.,  D.p.H.LOiO).,  Medical  Officer  of  Health,  Chelsea  Vestry 
(2  inspections). 

St.  George's,  Hanover  Square,  Sanitary  Works  in  different 
stages  of  progress.  Disinfecting  Station,  Mortuary,  &c..  Model 
Dwellings  (Gatliff  Buildings),  and  Boutine  Office  Work  of  a 
Sanitary  Inspector.  A.  Tatlob,  Chief  Sanitary  Inspector 
(4  inspections). 

London  County  Council's  Common  Lodging  House,  Parker 
Street,  Drury  Lane.  Fbaxk  J.  Buddle,  Estates  and  Valu- 
ation  Dept.,  L.C.C.  (4  inspections). 

Bichmond  Main  Sewerage  Works.  AV.  Faiblet,  assoc.m. 
INST.G.B.,  Engineer. 

Disinfecting  Apparatus  and  Model  Steam  Laundry.  W.  G« 
Lact  (2  inspections). 
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ring  the  period  over  which  each  course  of  Lectures  extended 
tudents  had  the  free  use  of  the  Library  and  Museum  at  all 
when  ihejr'were  open,  and  a  special  time  was  set  apart  each 
for  the  Students  to  examine  the  Museum  with  the  assistance 
I  Corator. 

'  the  convenience  of  those  Students  who  wish  to  borrow  books 
me  reading,  special  arrangements  have  been  made  for  the  loan 
m,  at  a  small  fee,  of  books  from  Lewis's  Medical  and  Scientific 
7,  which  contains  a  large  number  of  recent  text  books  and 
jrd  Sanitary  works.  This  arrangement  is  also  available  for 
ers  and  Associates  of  the  Institute. 

X)nsequence  of  the  Beport  of  the  Bojal  Commission  on  Tuber- 

,  attention  has  been  much  directed  to  the  important  question 

jd  Lispection.      There  appeared  to  be  no  means  available 

aitary    Lispectors    for   obtaining   any   information    on    this 

ant  subject,,  and  the  Council  therefore    organised,  in  con- 

1  with  the  Lectures,  Special  Demonstrations  with  regard  to  the 

tion   of   Meat.    The  Students  were  taken,  under  competent 

ce,  to   one  of  the  London  markets  to  see  the  methods  of 

Bering  and  preparing  meat ;  and  demonstrations  were  given  upon 

casses  as  to  the  normal  appearance  o£  healthy  meat,  and  as  to 

to  look  for  abnormal  appearances  indicating  disease  or  un- 

ess.     Further  demonstrations  were  given  in  the  Museum,  to 

carcasses  and  portions  of  animal  tissue  affected  by  various 

J  were   sent  from   different    parts   of  the  country,  by   the 

18  of  the  Medical  Officers  of  Health.     These  specimens,  and 

iaaeB  which  they  illustrated,  were  carefully  explained  to  the 

ts,  and  they  had  the  opportunity  of  closely  examining  the 

•nee  of  the  specimens  both  before  and  after  the  demonstration. 

B  Classes,  held  by  the  Institute,  as  mentioned  in  the  last  Re- 
re  becoming  known  abroad,  and  during  the  year  application 
n  received  from  the  United  States  of  America  for  information 
igard  to  the  formation  of  classes,  and  the  syllabus  teaching 

purpose, 
[^uncil  desire  to  record  their  sincere  thanks  to  the  Lecturers 

great  benefits  they  have  conferred  upon  the  Students,  and 

assistance  they  have  given  to  the  diffusion  of  Sanitary  know- 

Y  the  preparation  and  delivery  of  these  Lectures,  and  also 

9  gentlemen  who  have  taken  so  much  trouble  to  make  the 

inspection    and    demonstration    visits  instructive    to    the 
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EXAMINATIONS. 

In  Pbacticaxi  Saiotaby  Scibncb. 

Three  Examinations  were  held :  two  in  London,  and  one  in  IdYer- 
pool.  Sixty-one  candidates  presented  themselves,  to  38  of  whom 
Certificates  were  granted. 

In  December  one  of  these  Examinations  was  held  for  the  fint 
time  in  the  Provinces,  and  the  Council  decided  in  future  to  hold 
them  at  the  same  times  and  places  as  arranged  for  the  Fh>vincial 
Examinations  for  Sanitary  Inspectors. 

Fob,  Sanitaby  Inspectobs. 
Examinations  were  held  at  the  following  places  : — 

Birmingham.  London  (2  Examinations). 

Cardiff.  Newcastle-upon-Tyne. 

Leeds.  Plymouth. 

Liverpool. 
At  these  Examinations  521  Candidates  presented  themselves,  and 
300  were  certified  competent,  as  regards  their  Sanitary  knowledge, 
to  discharge  the  duties  of  an  Inspector  of  Nuisances  under  the 
Public  Health  Act,  1875,  or  of  a  Sanitary  Inspector  under  the  .PuUio 
Health  (London)  Act,  1891. 

The  Examinations  were  established  in  1877,  and  the  foUowiiig 
figures  show  the  total  number  of  Examinations  held,  and  the  number 
of  candidates : — 

CMidldftlaa       CumUAMm 
EzAinliiationt.      Entered.       CerttllMlid. 

For  Local  Surveyors 35  291  142 

Practical  Sanitary  Science ....  5  101  67 

Sanitary  Inspectors   85         3,828         2,288 


125         4,220         2,437 

A  Table  and  Diagram  relating  to  these  Examinations  is  given  on 
the  opposite  page. 

The  Certificates  of  Competency  granted  by  the  Institute  are  now. 
required  for  all  newly  appointed  Inspectors  in  London ;  are  specified 
in  many  of  tlie  advertisements  of  Provincial  Authorities;  and  are 
also  sought  in  Colonial  appointments.  In  some  districts  the  Inspec- 
tors already  in  office  are  encouraged  to  enter  for  an  Examination, 
by  the  Local  Authorities  paying  the  whole  or  part  of  the  Exami- 
nation fee,  or  by  the  Inspector  being  given  an  increase  of  salary  on 
obtaining  a  Certificate. 


ram  thtnaing  the  number  of  Candidate*  examined  am 
year,     Selating  to  limpeclort'  Kraminalion  only. 
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umbep  of  CandldaWs  Is  shown  by  ihe  wholo  holehl  of  the  column 
I  number  who  have  obtained  Corllflcate*  by  the  lighter  iwrtlon. 
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The  scheme  before  the  Looal  Goyernmeiit  Board  for  the  formation 
of  a  Sanitary  Inspectors'  Examination  Board,  composed  of  repre- 
sentatives from  various  Societies,  is  still  under  consideration. 

Applications  have  been  before  the  Ck>uncil  with  regard  toeatab- 
lishing  Examinations  in  the  Colonies  and  the  matter  is'  under 
consideration. 

The  Examinations,  particularly  those  held  in  the  FrovinoeSy  take 
up  considerable  time  and  involve  a  large  amount  of  work  on  the  part 
of  the  Examiners,  but  the  whole  of  this  work  has  been  undertaken 
by  them  during  the  year  without  any  remuneration  whatever;  and 
the  Council  feel  that  the  thanks  of  the  Institute  are  specially  due 
to  them  for  these  entirely  gratuitous  services. 


CONGEESS  AND  EXHIBITION. 

The  Pifteenth  Congress  and  Exhibition  of  the  Institute  was  held 
at  Newcastle-upon-Tyne,  from  September  2nd  to  9th,  by  invitation 
of  the  Mayor  and  Corporation.  This  is  the  second  time  that  the 
Institute  has  visited  that  city,  the  previous  occasion  being  in  the  year 
1882. 

H.E.H.  The  Duke  of  Cambridge,  K.O.,  President  of  the  Inatihiter 
attended  the  Congress,  and  opened  the  Exhibition. 

Very  suitable  accommodation  was  provided  for  the  meetings  of  the 
Congress  in  the  University  of  Durham  Collie  of  Medicine,  th^ 
Durham  College  of  Science,  and  the  meeting  room  of  the  Presby- 
terian Church. 

The  numbers  attending  the  Congress  were  as  follows : — Delegates^ 
515 ;  Members  and  Associates  of  the  Institute,  about  210 ;  Associates 
of  the  Congress,  350  ;  making  a  total  attendance  of  over  1,000. 

Delegates  were  appointed  by  203  Sanitary  Authorities,  and  by  39^ 
Societies  and  Associations. 

Many  valuable  papers  were  contributed  to  the  meeting,  and  haver' 
been  published  in  the  Journal. 

The    Health    Exhibition   was   held   in   Olympia,   and  was  opeiL 
twenty-two  days.      It  was  attended  by  51,000  visitors.     A  list  of 
the  Exhibits,  to  which  medals  and  certificates  were  awarded,  is  given 
in  Part  III.  of  the  Journal  for  1896,  and  also  a  list  of  certain  Ex* 
hibits  which  required  special  tests  in  London  or  elsewhere  before^ 
their  merits  could  be  decided  upon  by  the  Judges. 

The  following  exhibitors  have  since  received  Letters  of  Thanks  from 
the  Exhibition  Committee  : — 
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'Bey.  Principal  Gumey  and  the  Teachers  and  Students  of  the 

urham  College  of  Sdence,  for  Plumbing  Work  executed  by 

le  Students. 

bh  Institute  of  Preventive  Medicine,  for  Bacteriological 

ihibit. 

Northern  Counties  School  of  Cookery,  for  Table  Decorations 

id  Food  Specimens. 

Iton  &  Co.,  for  their  Exhibit  of  Baths,  Lavatories,  and 

nitary  Appliances. 

7  &  Son,  for  their  Exhibit  showing  general  excellence  of 

ngn  and  workmanship. 

phreys  limited,  for  the  accommodation  afforded  in  tem- 

rary  Hospital. 

iastle  Waterworks  Co.,  for  Exhibit  of  Pipes,  Fittings,  and 

ler  Apparatus. 

BTs'  ShipbuUding  &  Iron  Co.,  for  their  Exhibits  of  Models 

ft  Torpedo  Destroyer,  a  Torpedo  Catcher,  and  a  first-class 

rgo  and  Passenger  Steamer. 

f  Walker  &  Son,  for  Exhibit  of  Marble,  Mosaics  and  Brass 

>rk. 

resting  feature  in  the  Exhibition  was  the  Demonstrations 

ntgen  X  ^7^*  ^  ^^®  Model  Hospital  in  the  Grounds,  a 

[or  admission  being  charged ;  the  proceeds  were  presented 

I  for  the  Newcastle  Infirmary. 

be  mentioned  that  an  iUustrated  list  of  the  Exhibits  to 

irds  have  been  given  by  the  Institute  at  their  various 

i  is  published.*    It  is  hoped  that  this  Illustrated  List  will 

J  the  professions  and  the  public  a  serviceable  guide  in  the 

I  Sanitary  apparatus  and  appliances. 

t  relating  to  these  Exhibitions  is  given  on  the  following 

SANITABY  LEGISLATION, 
r  Bills  of  a  sanitary  nature  were  introduced  during  the 

liamentary  Committee  of  the  Institute  had  before  them 
)d  to  the  Council  upon  the  following  Bills.  The  action 
le  Council  and  the  fate  of  the  Bill  is  noted  in  each  case : — 

BegiHration  Bill.  Brought  in  by  Mr.  Knowles,  Earl 
bon,  Mr.  Dixon,  Dr.  Farquharson,  and  Mr.  Sexton. 

list  can  be  obtained  at  the  Offices  of  the  Institute,  price  1/-. 
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This  Bill,  which  was  first  introduced  in  1872,  waa  again  brought 
forward.  The  Council  petitioned  against  the  Bill,  which  was  not 
reached  before  the  close  of  the  seBsion. 

r«  iWIidim  Preifnlion  BUI.     Brought  in  by  Mr.  Wyvill,  Sir 

Pnncis  Powell,    Mr.    Henry  Hobhouse,   Sir  John  Dorington, 

8ir  Henry  Howarth,  Dr.  Farquharson,  Mr.  Brigg,  Sir  John 

Brunner,  and  Mr.  Kenrick. 
A  Bill  to  make  more  effectual  Provieion  for  prevention  of  the 
Foliation  of  Uivers  and  Streams.  The  Council  petitioned  in  favour 
of  this  BDl,  but  suggested  that  the  clause  relating  to  solid  matter  in 
suspeneioQ  should  be  so  amended  as  to  include  this  as  a  pollution. 
The  Bill  was  not  reached  before  the  close  of  the  session. 

The  folloning  Bills  were  also  considered,  but  the  Commit  tea 
reported  to  the  CouDcU  that  they  did  not  contain  provisions  that 
made  it  desirable  for  the  Institute  to  take  any  action  with  regard  to 
tbem: — 

Limdon  Cimnty  Council  Gaieral  Poivera  Bill. 

Tht  Sate  of  Fhreiiin  and  Colonial  Meat  Bill. 

The  CemeUria  BiU. 

Bill  to  amend  the  Metropolitan  Managemtnt  Act. 

Tht  Bvrial  BUI. 

The  Pahlie  HeaUh  BiU. 

Workitu/  Men'i  Dwellings  Bill. 


4 


PAEKES  MUSEUM. 
The  Lectures  and  Public  Meetings  held  in  the  Museum  have  been 
well  attended,  and  tbe  daUy  visitors,  who  are  admitted  free  and  of 
whom  no  record  ia  kept,  have  been  quite  ujj  to  the  average. 

It  is  estimated  that  over  22,0(10   persons  visited  the  Museum 
jl^nng  the  year  ending  December,  1S96. 

The  following  table  shows  a  slight  decrease  of  Classes  and  Students 
I  compared  with  1895,  but  it  is  well  above  tbe  average  for  tbs' 
t  five  years ; — 


Inadtutioas. 

Clares. 

Students 

13 

68 

854 

21 

87 

1043 

28 

48 

865 

50 

93 

1695 

49 

82 

1435 

AB!(rAL   REPORT. 
IU8T   or   ISBTITOTIOSS. 


Among  the  loBtitutions  represented  by  the  above  Classes  were  the 

following : — 

H&cline;  luatitute. 

Orafton  Road  Science  ClasB. 

Woolwich  Polytechnic. 

Brompton  Higher  0-rade  School. 

Stepney  College. 

Worthing  Institute. 

Battereea  Polytechnic. 

London  Hospital. 

■Charing  Cross  Medical  School. 

'College  of  Preceptors. 

National  Health  Society. 

Home  and  Colonial  InBtitute. 

St,  Thomas's  Hospital. 

Boyal  Engineers'  Corps, 

People's  Palace. 

Polytechnic,  Hegent  Street  (Hy- 
giene Clas.). 

Guy's  Hospitnl. 

Polytechnic,  Kegent  St.,  (Plumb- 
ing). 

Medical  Post  Graduate  Course. 

Surrey  County  Council  (Wim- 
bledon). 

Nurses'  Institute. 

Westboume  Park  Institute. 

8t.  Andrew's  Institute,  High- 
bury. 

Bow  Common  Institute. 

Among  the  new  exhibits  added  to  the  Museum  during  the  yesf 
are  several  additions  to  the  Bath  and  Lavatory  Section;  a  specimen 
of  Wooden  Water  Pipe  from  the  Manor  House,  Chelsea;  a  model  of 
a  Canal  Boat  to  show  the  cabin  accommodation ;  four  sets  of  ap- 
pliances for  sterilization  of  Milk  for  domestic  purposes ;  sections  of 
Ball,  Stop  and  Bib  Valves;  an  apparatus  for  indicating  CO,  in  air, 
and  several  specimens  of  Diseased  Animal  Tissues. 

Twenty-two  sets  of  Lantern  Slides  were  lent  on  hire  to  members, 
and  doubtless,  when  it  is  more  widely  known  that  these  valuable 
helps  for  lecture  purposes  are  available,  the  number  of  applications 
for  them  will  increase. 

The  JMuseum  is  recognised  by  the  Science  and  Art  Department  to 
connection  with  their  Classes,  and  the  Class  Visits  jiaid  by  Students 
to  the  Museum  may  be  counted  as  a  Class  attendance  for  th* 
purpose  of  the  Examination  Grant. 


Bedford 

University  College,  London. 

Polytechnic,  Regent  St.,  (Build- 
ing Course). 

Addy's  Science  School. 

Goldsmiths'  Institute. 

Dame  Owen's  School. 

Westminster  Technical  Institute. 

Green  Coat  School  of  Scienoe. 

William  Street  Polytechnic. 

South  Norwood  Polytechnic. 

City  of  London  College. 

Charter  House  School  of  Science. 

Grenell  Hoad  School  of  Science. 

North-East  London  Institute. 

Metropolitan  Nursing  Associa- 
tion. 

Wandsworth  Technical  Institute. 

Glengatl  Rood  School  of  Science. 

Montem  Road  School  of  Science- 
Clarendon  Sq.  Scbool  of  Science. 

Maria  Grey  Training  College. 

Borough  Road  Polytechnic. 

Aldersgate  T.M.C.A. 

Clyde  Street  Science  Class. 

Architectural  Association. 

Stoke  Newington  Technical  Clssa. 
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Penonal  Tisita  h&ve  been  made  to  the  Museum  by  representntives 
fnca  Milan  and  Montreal,  for  the  purpose  of  obtaining  information 
for  esUbliAbing  or  enlarging  Muaemns  at  those  places. 


LIBEAET. 


i 


I 


Daring  the  year  there  have  been  600  readers.  447  volumes  and 
pamphlets  have  been  presented  to  the  Library.  Lists  of  these  are 
published  in  Vol.  XVII.  of  the  Journal. 

The  Library  contuas,  besides  recent  Teit  Books  and  Works  on 
Hygiene  and  Sanitation,  Extensive  Sets  of  Parliamentary  and  other 
Official  Beporta,  and  Transactions  of  other  Societies.  The  Council 
are  alvrays  glad  to  receive  recently  published  hooka  on  Buhjectfl 
teUting  to  Hygiene,  and  these  are  reviewed  or  noticed  from  time  to 
time  in  the  Journal.  They  are  also  glad  to  receive  old  Official 
Beports,  as  they  are  frequently  foimd  useful  in  completing  sets. 

JOUENAL. 

The  Journal  for  1S96  will  be  found  of  more  than  usual  interest. 
It  contains  the  papers  and  discussions  at  the  Congress  at  Newcastle, 
and  among  these,  in  addition  to  the  technical  papers  of  interest  to 
experts,  will  be  found  others  of  a  more  elementary  nature,  which 
the  Council  believe  wiU  be  of  service  to  the  Junior  Associates  and 
Students  of  the  Institute. 

The  Council  would  mention  that  no  ri'muneration  is  paid  for  the 
AiticlM,  Eeviews,  or  other  Contributions  ti)  the  Journal,  nor  to  the 
nembers  of  the  Committee  who  undertake  the  work  of  Editing. 


FINANCE. 


The  Financial  Statement  for  the  year  ehowa  a  very  satisfactory 
balance  of  ^580  12s.  2d.  to  the  credit  of  the  Institute  on  the 
year's  working.  This  ia  the  largest  balance  that  has  been  carried 
forvrard  sirnw  the  Institute  was  founded,  and  is  mainly  due  to  the 
fact  that  the  Examiners  have  conducted  the  Examinations  throughout 
the  year  without  receiving  any  fees. 

It  is  also  satisfactory  to  note  that  the  Annual  Subscriptions  have 
increaeed  by  jGISO,  and  there  is  also  a  balance  carried  to  the  Eevenue 
no  the  proceeds  of  the  Congress  and  Exhibition. 

Notwithstanding  this  increase  in  the  Income  of  the  Institute,  the 
LTorking  ezpeuaes  have  remuned  stationary,  showing  that  care  and 
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economy  bare  been  exercised  in  the  oi^ciisatioD  and  management  of  I 
the  growing  work  of  the  Institute. 

The  Council  in  thus  recording  the  work  of  a  year  bo  active  and   | 
proBperoua,  desire  to  put  on  record  their  appreciation  of  the  valuable' 
services  of  their  Secretary,  Mr.  E.  WTiite  Wallis,  which  have  lar^iy 
contributed  to  this  result. 


EPITOME  OF  THE  WOBK  OF  THE  INSTITUTE,  188fl. 
London  Lkcti'ees  and  ExAMWATioKa, 

Toll] 

4  Sessional  Meetings  for  discusBioii  of  Sanitary  aubjects  , .  424 
36  Lectures  to  Sanitary  Officers 2798 

2  Special  Demonstration h  Inspection  of  Meat 153 

38  Practical  Demonstrations  for  Sanitary  Officers        - ,  1046 

3  Examinations  in  Practical  Sanitary  Science 61 

2  Examinations  Sanitary  Inspectors 276 

82  Classes  brought  to  Museum      1435 

Other  persons  visiting  Museum        ..  17,000 

Provincial  EsAursATioNB. 
8  Examinations  Sanitary  Inspectors  and  1  Practical  Sanitary- 
Science    245 

Peoviscial  Cosghebs  and  Exhibition. 

3  Sectional  Meetings 386 

5  Conferences        559  1 

a  Addresses  and  Lectures 706  | 

Eihibition  open  for  twenty-two  days,  at  which  a  number 

of  Lectures  and  Demonstrations  were  given        ..      .,  51,006  I 


EPITOME   OF  EEGISTEES   OP  MEMBERS  AND 

ASSOCIATES. 

The  comparison  of  the  roll  of  the  Institute  with  the  preceding  year  I 
ihows  a  steady  increase  in  the  number  of  Members  and  Associates. 


Dec.  3Ut,  1895 
Dec.  3lBt, 
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OBITUARY, 
lith  much  regret  that  fbe  Council  have  to  report 
1.  M.  HuMPHKr,  M.D.,  F.a,s.,  Sir  J.   Bussell 
».,  r.a.O.P.,  F,K.a.,  Vife-Pi-MiUentf.    B.  W.  Pebbgk 
!.»..  A.  T.  Bhbtt,  M.D.,  Sir  Benjamot  Wabd  Hi 
B.,  Q.  Shaw,  FeUomt.     N.  Cckscombe,  asboc.h 
Kic   EaicasES,   r.B.s,,   W.  S.   Gkekn,  J.   McI 
AS,  J,  HoBLssos,  xsaoc.M.issT.c.H.,  T.  W.  Thom 
W.  P.   BrCHA^,    J.    M.    Dawson.  J.  E.;  Ho 
,  P.  J.  BoBEBTB,  T.  D.  Stewaht,  A.  SorciiriE,  A 
A.  WTNTEE  BLTTH 
TE  WAIiUS.                                           ChairmUTt  of 

Seerdarv. 
2Hh.  1867. 

the  death   ^U 

~SE  BiBCH                 >| 

TOSH,  A.     ^m 

LUES,     Vf.       ^H 

esociales.         ^^M 

STATEMENT  of  INCOME  and  EXPENDITURE 


at. 

£^-pendiiuie.  £   e.  6. 

To  Kent,  RAtes.  Taxes,  &Dd  Insurance 4-12  8  11 

,,  ijalnriea  KDd  Wages l.t^iS  15    2 

„  Cools,  Lijthling,  And  Care  of  Ofllces lUl  2    5 

„  Repairs,  Alteratioci,  and  ArmngBment  of 

Museum   63  8  11 

„  Libmry,  Binding,  Sc 16  11     S 

„  Postage  and  Cwrisge 134  16    B 

„  PrintiDg  HDd  StadoDerj- 171  18    3 

„  AdTerbsing  3  18    » 

„  Incidental  GxpenseB    80  IS    3 

..  Law  Charges 8  15  10 

„  Office  Puruiture 2  13    9 

,.  DepredatioD  of  Leaseholds    75  0    0 

To  .lournal  and  PiibIica,tionH,  Coat  of  Print- 

iug.eic.  less  Sales  and  AdvertisemeaU  371  1    8 

.,  SeBfliuaal  Meetings  27  10  10 

,.  lectures,  SauiUrj- Offleera 2(14  8    3 

„  Exam i nations    581  4    0 

„  Congress     486  IS    0 

„  Ulustnited  Lis!  of  Pramiated  Exhibits  ...  06  10    0 


r  Expenditure  for  tbe 


£4.515    8    3 


Balance  to  be  carried  forward £fi,555  10    7 
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Year  ended  SUt  December,  1896. 


Incoms.  £  ••  d.       X  a.  d. 

il  Sobaoiptions 1,257  10    6 

•eePees 33  12    0 

rahipFees 36  16    0 

km   1    1    0 

•t  on  Inyestments,  etc  286  10    7 

1,614    9    1 

«•.  Sanitary  Offioera   364  19    1 

awtiona  2,002    7  10 

ationa — Farr'a  and  Simon'a — ^Profit 

B|jQg       3  17    8 

ited  liat  of  i^miated  ExU^^  6  16    6 

aa   136  12  10 

tion 396    6    3 

2.900  19    2 


^4,515    8    3 


I  brought  forward  from  laat  account  (1895)  ...  8,975    7    5 
ifor  the  year  1896  brought  down 580  12    2 

£9,655  19    7 


182 


Ainn7AL   BKPOBT. 


CO 


o 

I 

-S? 

CO 

o 

Q> 


o 


Si* 


Oi-« 

$S5 


CO 


"C3 

o 

Q> 

O 

o 

Or 


-4  f-Hooocooocoeo-^eo  OO 

•    »0  CO  i-H  lO  O  to  00  CO  lO  0»  ^ 


1-1  eo 
oco 


a. 
•a 

o 


Uj 


CO 


a 

I 

6 
8 

s 


3 
« 

-.3 


ii 


fi 


s 

n 


I  i 


1 1 


n\  |i|| 


°3 

■  fI 
ih 


^i|i|!   Ill   ll 
saS3-2S    la's   ""> 

•3    S    J      S 


iSEsi 


1 1 

Jill  I 


H 

is 


3  ■< 


MEETINGS  HELD  JANUARY  TO  MARCH,  1897. 


Ordinary  General  Meeting. 

ThS  Ordinary  General  Sleeting  was  held  on  March  24lh,  Ttie 
Annual  H<?port  and  Statement  of  Accounts  for  189fi  were  submitted. 
The  report,  which  is  pubhsbed  on  page  115,  gives  an  account  of  iht^ 
various  branches  of  work  luidertaken  by  the  Inslitute. 

The  following  Officers  aDd  lleinbers  of  Council  were  elected  or 
re-elected : — 


At  PrnieUixU 
H.B.H.  The  Dttkb  op  Cambbidge 


K.G. 


As  Viet-PresidetiU. 
Hi8  Gback  the  AncnBiBHop  of  CAKXEBUcnT,  P.C. 
KteiiT  Hon,  Eahl  I'OETEscrK. 
Sir  F.  Abbi,,  Bart.,  K.C.E.,  D.8c.,  D.C.I,.,  F.E.S. 
Sir  HBiniy  W.  Aci.ot),  Bart.,  K.C.B.,  M.D.,  D.C.L.,  F.R.S. 
Sir  Douglas  Galtox.  K.C.B.,  D.C.L.,  LL.D.,  F.R.S, 
Sir  W.  Gliyeu  llrsTEK,  K.C.M.G.,  M.D.,  Q,H,S,,  LL,D.,  F.B.C.P* 
Sir  Fbancts  Shaup  Powell,  Bart.,  M.P, 
Sir  EoBEBT  Bawlixsos.  K.C.B.,  M.Inst.C.E, 
Sir  Henbt  Thompsos,  M,B. 

Prof,  W.  H.  CottFiELD,  M,A.,  M,D.Oion.,  F,R,C.P. 
A.  Wathbhodbb,  E.A.,  LL.D.,  F.E.l.B.A. 
TnoMAB  Salt. 

Ag  2ilembers  of  Council. 
BnaHELL  A3rNiiUGsoi!f,M.A,,M,D.  |  Chas,  Maboh,  Assoc.M.Inst.C.E 
A.  WrwTBB  Blitb.  M.E.C.S.        I      A.E.I.BA. 

E.  T.  Hall.  F.R.I.B.A.  ^-  "^-  ^l^'^'  ^/tS^-^i"^"^-^ 

TT  T        HI  r    .^r-T  I  Geoeqe  Ekib,  M.D.,  D.P.H. 

H.  Law,  M.Inst.CE.  ^  g  Ti-rdale,  M,Inst.C,E. 

As  Treiitarei: 
Sir  DoneLAS  Galton,  K.CB.,  D,C,L.,  LL.D.,  F.B.S, 


A»  AxuUtors. 
W.  CoLLiiTQKinGB,  MA.,  M  D.,  D.P.H. 
Alfb£d  Lass,  "Wood  &  Co. 
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CRES  AND  Demonstrations  to  Sanitary  Of  ficers. 

Twenty-third  London  (bourse  of  19  Lectures  and  18  Practical 
istrations  and  Visits  of  Inspection  to  trade  premises,  Befuse 
al  Works,  Ac.,  commenced  on  Pebruary  15tli.  64  Students 
i  their  names  for  the  Course. 

in  addition  to  the  (bourse,  the  Council  included  the  subjects 
tory  and  Workshop  Inspection,  and  the  Construction  and 
Bfflent  of  School  Buildings. 

Sessional  Meetings. 

meeting  was  held  on  February  10th,  when  a  discussion  was 
by  F.  J.  Waldo,  M.A.,  M.D.,  D.P.H.,  on  "  The  Sanitary 
aion  of  Shelters  for  the  Homeless."*  Dr.  B.  Farquharson, 
n  the  chair.  About  58  Members,  Associates,  and  Visitors 
1. 

&rch  IQth  a  discussion  was  opened  by  Baldwin  Latham, 
C.E.,  on  "  Indian  Sanitation.*  Sir  William  Guyer  Hunter, 
&.,  M.D.,  Q.HJ3.,  LL.D.,  F.B.C.P.,  in  the  chair.  About  150 
"8,  Associates,  and  Visitors  attended.  Both  the  papers  and 
)as  appear  in  this  Journal,  pp.  83  and  93. 

Examinations. 

Examination  in  Practical  Sanitary  Science,  held  at  Swansea, 
niary  5th  and  6th,  1897,  One  Candidate  presented  himself, 
1  a  Certificate  in  Practical  Sanitary  Science  was  granted : — 

3b.    6.     Young,  Bobbrt,  7,  Queen  Street,  Xeath,  Glamor- 
ganshire. 


Examination  for  Inspectors  of  Nuisances,  held  at  Swansea, 
y  and  Saturday,  February  5th  and  6th,  1897,  29  Candidates 
li  themselves. 

following   21   Candidates   were  certified,    as  regards    their 
Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
ttices  : — 

>b.   6.     BABxriELD,  Eenbst  William,    12,    Ivor    Street, 

Pontycymmer,  S.  Wales. 
)b.   6.    Evans,    David    Lewis,     19,    Bichardson    Street, 

Swansea. 
*.    6.    Evans,  William  Edward,  4,  Plough  Terrace,  Port 

Talbot,  S.  Wales. 
>b.    6.    Halb,   Gboegb   William,   17,   Penmaen  Terrace, 

Swansea. 
>b.    6.    Holt,  James,  5,  Sandon  Street,  Liverpool. 
)b.    6.    Jambs,    Samctbl,    Emlyn    House,   Vicarage   Boad, 

Morriston,  Swansea. 


97,  Feb.    6.JJENKIN8,   William   Hexky,   26,   Pembroke   Boftd, 
Canton,  Ourdiff. 

9",  Feb.    6.     Jones,   Henki   Bowbn,   114,  St.  Helen's  Arenue, 
Swansea. 

97,  Feb.    6.    Lewis,  Wiu.iam,  9,  Thornhill  Street,  Canton,  Car- 
diff. 

97i  Feb.    fi.     Makepeace,  William  Heney,  Hatton,  Warwick. 
897,  Feb.    6.     Mokoan,    Daniel,    Glenview,    Cwnigorse,   Gwaim 
C<ie,  Gurwen. 
Feb.    6.     MoKGAN,  Datii>  W-,  2,  London  Terrace,  near  Bony- 

Feb.    6.     MoBBiB.  jAMEe.  248,  Waterloo  Stret-t.  Bolton. 
.897,  Feb.    6.     Peicb,  David.  Upper  Trostree,  Talgarth,  Brecon. 
Feb.    6.     Pbice,  Mattuew  David,  54,  High  Street,  Ferndale 
K.S.O. 

.897,  Feb.    6.     Skiktb,  Henki,  Nant  Melyn  Reservoir,  near  Aber- 
dare,  S.  Wains. 
Feb.    8.     TnoMAB,  Abraham,  49,  Foxhole  Eoad,  near  Swansea. 
897,  Feb.    6.     Thomas,  Datid  B.,  Llanerch  Cottage,  Gowerton. 
Feb.    6.    Thomas,   Milton  Mason,   11,  Bailey  Street,  Ton 

Feb.    6.     Thomas,  Morgan,  Glyn  Cottage,  Glynfach,  Forth, 

B.S.O.,  Glamorgan. 
Feb.    6.    Warnb,  Madkice  Cithbert,  Urban  District  Council 

Offices,  Sid  mouth. 

Examination   Questions. 

Prartica}  Sanitarv  Science.     Swansea,   February  5th  and  6th. 

Paper  1. 

1. — What  is  the  essential  difference  between  an  artesian  and  a 
Buriace  well?  What  are  the  physical  t-haracteriHtics  of  water 
derived  from  different  geological  formations  '! 

2. —  How  is  raiiiliUl  calculated  ?     How  should  a  rain  guage  be 
constructed?     What  is  the  average  rainfall  in  England?     What 
the  ratio  between  rainlall  and  [>ercolation  through  different  strata  1 

3. — Explain  the  action  of  micro-organisms  with  reference  to  filtra- 
tion ot  potable  waters,  and  the  purification  of  sewage, 

4, — What  is  the  minimum  air  apace  usually  sanctioned  for  each 
person  in  the  following  places  respectively ;  do  you  coiuideT  this 
amount  sufficient  ? 

Factories  and  Workshops ; 
Barracks ; 
.      Workmen's  Dwellings ; 
Common  Lod(>ing  Houses ; 
School  Class  Jtttoms. 
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What  powers  have  a  rural  Sanitary  authority  to  make  By-lAws, 
respect  to  what  nuisances  are  these  limited  ?  Can  the  Local 
iment  Board  increase  these  powers,  and  under  what  Act  ? 

Papsb  II. 

Sliat  is  the  pressure  per  square  inch  at  the  bottom  of  a 
pipe  25  ft  h^h  filled  with  water?    Does  the  size  of  the 
Ice  any  difference  ? 

haw  sections  to  a  scale  of  one  inch  to  a  foot  of  walls  of  the 
g  materials : — 

a)  Stone  rubble ; 

h)  Stone  and  brick  combined ; 

e)  Brick  built  in  English  bond,  one  brick  and  a  half  thick ; 

i)  Brick  built  in  Flemish  bond,  one  brick  and  a  half  thick ; 

e)  Hollow  brick  wall. 

iye  a  brief  description  of  the  various  kinds  of  roofing  tiles, 
id  other  roof  coverings  in  general  use. 

ive  a  plan  and  describe  the  drainage  of  a  4-8tall  stable  under 
wing  conditions : — 

i)  When  the  stable  is  30  ft.  from  the  main  sewer ; 

))  When  the  stable  is  upon  a  clay  soil  30  fl.  from  a  stream 
which  must  not  be  polluted,  and  there  is  no  system  of 
sewers. 

f  you  are  called  upon  to  report  whether  or  not  the  newly- 
inections  of  the  drainage  of  a  house  with  the  sewer  have 
perly  made,  in  a  town  which  has  adopted  the  Model  By-Laws 
<xjal  Government  Board,  to  what  points  would  you  more 
riy   direct    your    attention?     Illustrate   your  answer  by 

The  candidates  were  examined  viva  voce  on  the  6th, 


or%  of  Nuisances. — Swansea,  February  5th  and  6th,  1897. 
hat  powers  has  an  Inspector  to  deal  with  nuisances  arising 

)  Refuse  from  a  dwelling ; 
)  Defective  drainage; 
)  Trade  premises  ? 

ite  fully  the  powers  and  duties  sanitary  authorities  have 
ftrd  to  the  abatement  of  smoke  under  the  several  circuin- 
I  which  it  may  give  rise  to  a  nuisance. 
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3. — What  are  the  signs  apparent  to  the  naked  eye  in  the  internal 
organs  of  animals  suffering  from  Cattle  Plague,  Anthrax,  Tubercle, 
Foot  and  Mouth  Disease,  and  Flukes  ?  How  far  do  such  diseases 
render  the  flesh  of  the  animals  unfit  for  food  ? 

4. — A  case  of  Small-pox  is  removed  to  hospital  in  a  public  con- 
veyance. Where  and  under  what  conditions  is  this  legal  ?  What 
precautions  would  you  subsequently  take  with  regard  to  the  con- 
veyance ? 

5. — An  inch  of  rain  falls  in  the  course  of  two  hours  uniformly 
upon  a  flat  roof  100  ft.  by  50  ft.  How  many  gallons  woold  be 
received  on  it  per  minute  ? 

6. — Explain  the  advantages  and  disadvantages  of  the  different 
materials  of  which  cisterns  are  made.  Describe  the  arrangement  of 
overflows,  and  the  supply  to  water-closets. 

7. — A  room  10  ft.  high,  8  ft.  wide  and  20  ft.  long,  is  ooeapied  bf 
two  persons  during  a  night  of  eight  hours,  and  is  ventilated  bgr 
Tobin's  tubes,  the  sections  of  which  are  6  inches  by  4  inches.  How 
many  cubic  feet  of  air  per  hour  should  pass  through  the  tubes  in  order 
to  keep  the  air  fresh  and  pure,  and  in  what  manner  can  the  amomit 
of  air  thus  coming  in  be  experimentally  ascertained  ? 

8. — Make  a  sketch  showing  in  detail  how  you  would  arrange  the 
drainage  of  a  house  having  two  water-closets,  one  on  the  groonA. 
floor,  and  the  other  on  the  first  floor,  also  a  bath  and  a  sink  on  tho 
first  floor. 

The  Candidates  were  examined  viv&  voce  on  the  6th. 


At  an  Examination  in  Practical  Sanitary  Science  and  for  Inspeeto^^ 
of  Nuisances,  held  at  Glasgow  on  Friday  and   Saturday^ 
19th  and  20tb,  1897,  one  Candidate  presented  himself  in 
Sanitary  Science,  and  15  Candidates  presented  themselves  for 
specters  of  Nuisances. 

The  following  Candidates  were  certified,  as  regards  their  Sanitsi^ 
Knowledge,  competent  to  discharge  the  duties  of  Inspectors  o» 
Nuisances : — 

1897,  Mar.  20.    IVIacdonald,  Keniobtii,  36,  Newton  Terrace,  AjT^ 

N.B. 
1897,  Mar.  20.    McInnes,    Donald,    Kilpatrick,    Craignure    Mnlr 

N.B. 
1897,  Mar.  20.    Eeid,   James,   184,  Brandon  Street,  MotherweAir  : 

N.B. 
1897,  Mar.  20.    Eonald,  David,  Cauldhame,  Falkirk,  N.B. 
1897,  Mar.  20.    Walkeb,  Geosgb  TJndebwood,  2,  Glebe  Stroihr  | 

Saltcoats,  N.B.  1 
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Examination  (Questions, 
cAkdl  Sanitary  iSctViu^.— Glasgow,  March  19th  and  20th,  1897. 

Fapbb  1. 

-What  is  meant  by  the  terms  "Hydraulic  mean  depth" — "Head 
wure  "— "  Specific  gravity  "— CapilUrity  "— "  Absorption  "  ? 
•Describe  the  principle  of  the  barometer.    To  what  height  will 
assure  of  air  balance  a  column  of  water  ? 
What  power  has  a  priyate  individual  to  deal  with  a  nuisance 
ous  to  health  arising  on  or  near  his  premises  ? 
GKve  the  normal  composition  of  air.     What  is  the  limit  of 
ic  acid  that  should  not  be  exceeded  in  the  air  of  a  living  room? 
I  this  limit  fixed  ? 

A.  cubical  tank  the  side  of  which  is  two  feet  is  half  filled  with 
Find  the  pressure  on  one  of  the  vertical  sides  and  on  the 
• 

Describe  the  manu&cture  of  Portland  cement,  and  its  chief 
aristics. 

Papbb  II. 

Wliat  provisions  would  you  suggest  for  stopping  the  damp 
enetrating  through  the  basement  walls  and  fioor  of  a  house 
s  to  be  bmlt  on  a  damp  soil,  and  with  its  fioor  4  it.  below  the 
of  the  ground  ?  Illustrate  your  answer  by  a  section. 
)e8cribe  and  illustrate  by  sketches  the  requirements  of  the 
By-Laws  issued  by  the  Local  Government  Board  as  to 
c  drainage,  the  method  of  connecting  drains  with  the  public 
trapping  and  ventilation,  including  w.c.'s,  sinks,  baths,  and 
drainage  from  roofs  and  yards. 

Q  a  country  house  where  earth  closets  are  in  use  what  method 
ou  recommend  for  dealing  with  the  refuse  and  waste  waters  ? 
Describe  the  action  that  takes  place  in  a  sand  or  coke  breeze 
dch  causes  the  purification  of  polluted  water  or  sewage  that 
I  through  it. 

rhe  Candidates  were  examined  viv&  voce  on  tJie  20ih, 


ctorB  0/ iViiwancw.— Glasgow,  March  19th  and  20th,  1897. 

nder  what  conditions  can  pig-keeping  be  stopped  ?    Where 
b  he  stopped  in  what  way  can  it  be  regulated  ? 
Hiat  is  the  object  of  ventilation  ?     Describe  and  sketch  some 
for  ventilating  dwelling  rooms. 

escribe  the  steps  that  you  would  take  as  a  Sanitary  Inspector 
nth  a  comprint  of  smoke  nuisance  from  a  factory. 
I  inspecting  a  stream  which  is  complained  of  as  a  nuisance^ 
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to  what  points  would  you  direct  your  attention  with  the  view 
snaking  a  report  ? 

5. — What  are  the  chief  characteristics  of  good  drinking-watei 
.(both  of  hard  and  of  soft)  ?    Where  water  is  stored  in  dwelllDgSs* 
what  precautions  have  to  be  taken  to  preserve  its  purity  ? 

6. — What  power  has  a  Local  Authority  to  enforce  the  drainafi^e  o: 
undrained  houses,  and  to  supervise  and  direct  the  execution  of  tb 
work? 

7. — Describe  in  detail  the  methods  that  should  be  adopted  for 
discharge  of  the  waste  and  overflow  from  an  ordinary  bath  and 
and  from  a  lavatory  basin,  all  in  the  same  room,  and  their  connectio 
with  the  pipe  conveying  them  to  the  house  drain.     Illustrate  jo 
answer  by  sketches. 

8. — How  many  gallons  of  water  would  All  a  6-inch  circular 
00  ft.  loDg,  and  if  laid  at  an  inclination  of  1  in  30  what  would  be 
pressure  on  a  plug  fixed  in  the  lower  end  of  the  pipe  ? 

The  Candidates  were  examined  viva  voce  on  the  20ih, 


FORTHCOMING  MEETINGS- 
Calendar,  April  to  June,  1897. 

As  far  as  at  present  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  i 

each  Month  at  5  p.m.* 

Finance  Committee        .         .         .  Second  Wednesday  at  4.30  p.m.^'' 
Exhibition  Committee    .         .         .  First  Tuesday  at  5  p.m. 
Congress  and  Editing  Committee  .  Second  Monday  at  5.15  p.m. 
Education  Committee     .         .         .  Third  Monday  at  5  p.m. 
Museum  and  Library  Committee    .  Fourth  Monday  at  5  p.m. 

APRIL. 

1  T.  Lecture  to  Sanitary  Officers  at  8  p.m.  Principles  of  Oalculatin^ 
Areas,  Cubic  Spaces,  &c. ;  Interpretations  of  Plans  and  Sections  ta 
Scale,  by  J.  Wallace  Peggs,  a8soc.m.inst.c.e. 

3  S.    Inspection  and  Demonstration  at  Aylesbury  Dairy  Ca's  premlaeSf 
Bayswater  (number  limited),  at  3  p.m. 

5  M.  Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Building  ConatmO" 
lion,  by  Prof.  T.  Roger  Smitli,  f.b.i.b.a. 


*  The  Conncil  and  the  Finance  Committee  will  be  held  on  the  First  WednMdayt  In  April 
and  June. 
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Inspection  and  Demonitnition  at  Chelsea  Disinfecting  Station,  Lot» 
Road,  at  3  i>.m.    Conducted  by  Louis  Parkes.  m.d.,  d.p.u. 

Inspection  of  the  West  London  Paper  Mill  Company's  Works,  Fallo- 
pian Wharf,  Lota  Road,  Chelsea,  at  4  p.m. 

Lectore  to  Sanitaiy  Officers  at  8  p.m.  Details  of  Plumbers*  V^ork^ 
by  J.  Wright  Clarke. 

Public  Meeting  in  Leeds  relating  to  Congress  and  Exhibition. 

Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nuisances,  Birmingham. 

Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works, 
Ealing,  at  2.30  p.m.    Conducted  by  Charles  Jones,  m.inst.c.r. 

Extraordinary  General  Meeting  of  Members  at  5  p.m. 

Lecture  to  Sanitary  Officers  at  8  p.m.  Sanitary*  Appliances,  by 
Geoige  Reid,  m.d.,  d.p.h. 

(nspection  and  Demonstration  at  Artizans*  Dwellings  in  Boundary 
Street  Area,  Bethnal  Green,  conducted  by  Owen  Fleming,  a.b.lb.a. 

Good  Friday, 

Matter  Monday. 

lecture  to  Sanitary  Officers  at  8  p.nL    House  Drainage,  by  W.  C. 
Tyndale,  m.in8T.c.k. 

nspection  and  Demonstration  at  Beddington  Sewage  Farm,  Croy- 
don.   Conducted  by  Thos.  Walker,  m.inst.c.e. 

iCeture  to  Sanitary  Officers  at  8  p.m.    Sewerage  and  Sewage  Dis- 
posal, by  Rx)f.  Henry  Robinson,  m.inst.c.e. 

nspection  and  Demonstration  at  the  East  London  Waterworks,  Lea 
Bridge,  at  3  p.m.    Conducted  by  W.  B.  Bryan,  m.inst.c.e. 

lecture  to  Sanitary  Officers  at  8  p.m.    Scavenging:  Disposal  of 
House  Refuse,  by  Charles  Mason,  assoc.m.inst.c.e.,  ^v.R.i.n.A. 

MAY. 

ispection  and  Demonstration  at  Sewage  Outfall  Works,  Barking. 
Ck)nducted  by  Jno.  Ed.  Worth,  m.inst.c.e. 

•laminations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nuisances,  London. 

JUNE. 

Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Koisances,  York. 

JULY. 
Szaminations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
Nuisances,  Bristol. 


Congress  and  Exhibition  at  Leeds. 

utumn  Congress  and  Exhibition  of  the  Institute  will  be  held 
in  Leeds  in  September. 

»rticulars  of  the  arrangements  will  be  included  in  Part  II.  of 
oal,  July. 

buncil  will  be  glad  to  receive  as  soon  as  possible  any  offers 
I  for  reading  at  the  meeting. 


FELLOWS,    MEMBERS,    AND    ASSOCIATES 

ELECTED. 

From  Jandaet  to  Makch,  1S9",  inelusive. 

FELLOW  (Fell,  Sai.-.  Lvar.) 

"  1897.  Feb.     CAitaiTT,  Ernest,  f.b.i,,  a.k.i.b.a.,  57,  LineoliCt-lnn- 


(Mem.  Sa:».  Inbt.) 

t  pRUed  EumlDBIIon  u  LuccI  Ijnrrc^ior. 
*  PuMd  EumlniUon  In  Pncttdil  Suilury  Sduce. 
:  Pl,iieil  Eumlnittloii  u  Inipsctor  o(  NaliiiPcei. 

Feb.  •JAllan,  Gteorge  Awburn,  Jr.,  9,  Francit  SU-eet,  Tot- 

Ifnham  Court  lioad. 
Mar.    "Beebok,    Stephen    Edward,    Church  Street,    BirJt- 

mantieorth. 
Feb.     "BekkinotON,  Ernest,  GraiteUy,  Wolverhampton 
Mar.      BitKKKLL,    Bobert    Henrv,    Aaaoo.u.lNsr.c.n., 

Oppidaiii  lioad,  N.W. 
Feb.       UowEs,  Arthur,  xeaoc.M.issT.c.K.,  Boroug?i  Eiufin 

Department,  Toii-h  Hall,  Salford. 
Jan.  "iCAitTEa,  Alfred,  ISl,  Witjhtman  ltd.,  Harrianay,  N. 
Mar.  -KDaties,  Llewellyn,  1,  Adelaide  Place,  Swaatea, 
Mar.      DiniGEOS,  Arthur,  cbkt.abboc.m.<&c.e.,  35,  WhaUey 

Road,  Claytoii'le- Moors,  Laneathire. 
Feb.  •JEiiDaoH,    Henry    Arthur,    i'ardley    Gohion,    Sbtny 
Stratford,  BueJct, 
897.  Jan.      GitBEif,  Beginald,  M.n.,  b.ht.,  m.o.h.,  Town  Hall, 
(lattthead. 
'.  Mar.    "HiGLETr,    Harry  Shepard,    68,    Woodhridge  Road, 

Gmldford. 
'.  Feb.       Hindis,   Arthur,   assoc.M.isbt.c.e.,   10,    SieJimoMA 

Terrace,  Blackburn. 
'.  Feb.     "Hobday,  Frederick  Thomaa  George,  M.B.o.v .8.,  floj/al 
Veterinary  College,  Camden  Town,  N.  W, 
897.  Feb.     •Lloyk-Daties,  David  Ernest,  Wyre  Court,  BewdUy, 
Worcester, 
17.  F'eb.       MacBhalb,    Bobert    Alexander,   Aseoc.M.nrsr.cj., 
City  En/jimtr,  Lincoln. 
897.  Mar,      Maplbton,  Henry  B.,  m.d.  (bdix.),  d.p.h.  (lokd.), 

Womwdl,  Mighvieek,  Neti'lon  Abbot,  Devon. 
,897.  Fob.     *Maykll,  Alfred  Toung,  The  Bush  Hotel,  Pemhroke 

Dock,  S.  Walei. 
897.  Feb.     "Mead,    Charles    Henry,    7,    Peak    Hill    Gardent, 
Si/deiiham,  S.E. 
'.  Jan.      MiLLSoN,  George,   m.e.o.h.,   L.B.c.p.LOffD.,  M.O.H., 
169,  KeiininDtoii  Park  Soad,  S.E. 
897    Jan.    tMiLsia,  (iieorge  Percival,  assoc.m.ikst.CJ,  Engimetr 
inid  Surveyor  to  the  Stroud  Urban  DUtriet  Comieitf, 
iilrotid,  Olaucesterthire, 
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.  ]VIar.      Obslt,  Theodorus  Van  Heemstede,  150,  de  Ruyter^ 

kade,  Anurterdam^  Holland. 
"  J&n.      Bbun£rt,  Theodore,  assoc.m.inst.c.e.,  m.inbt.m.e., 

Johannethurgy  S.  Africa. 
.  Feb.     ♦Smith,  George  Henry,  Brooklands,  New  Maiden, 

Surrey. 

•  Mar.  ♦+SinTH,  John  Buckingham,  7,  St.  John's  Road,  Upper 

HoUoway,  N. 

•  Jan.      Squancb,  Thomas  Coke,  m.d.,  m.s.,  l.s.bc.,  f.ii.m.s., 

F.C.8.,  F.B.METJSOC.,  15,  Grawje  Crescent,  Sunderland. 

•  Mar.    ♦SraAKGfB,  E.  Jefferj,  34,  London  Road,  Tunhridge 

WeOs. 

•  Feb.     ♦Stjtcliffb,   George  Lister,  Heptonstall,   vid   Man- 

chester. 

•  Feb.  ♦JSwiTZEB,  Sydney  A.,  9,  Derby  Street,  Grays  Inn 

Road,  W.C. 

•  Jan.      Thomas,  Daniel   Lewis,   m.e.c.s.,  l.b.c.p.,   d.p.h., 

252,  Mile  End  Road,  E. 

•  Feb.  ♦tWABEBN,  Archibald  Ealph,  73,  Breakspears  Uoad, 

St.  Johns,  S.E. 
Mar.      Whitakbe,  Edmund  Thomas,  b.sc.  (pub.  health) 
(bdin.),    d.p.h.  (oamb.),    assist.  M.O.H.,    Ashleigh, 
BeUevtte,  Shrewsbury. 

ASSOCIATES  (Assoc.  Sax.  Inst.) 

X  Pasted  Examination  as  Inspector  of  Noiaances. 

Feb.     JAllax,  Lewis  Forsyth,  "  Chirbury,''  New  South- 

gate,  N. 
:^eb.     JApps,  Harry  Mason,  West  Mailing,  Kent. 
Feb.     tBAKEB,  Arthur,  8,   Caldecote  Street,  Newport  Fag- 

tiell,  Bucks. 
Feb.     tBABNSS,  Thomas  J.,  43,  Coopersale  Road,  Homerton, 

Feb.     ^Babtlbtt,  James,  42,  Paulin  St.,  Bermondsey,  S.E. 
Feb.     JBellamt,  Herbert  Ernest,  66,   Chapd  Street,  St. 
Helens,  Lancashire. 

«^an.    ijBoULD,  William,  8,  Albion  Street,  PenkhuU,  Stoke- 
on-Trent. 

Mar.    tBowKEB,  Walter  Stanley,  22,  Shakespeare  Crescent, 
Patricroft,  Lancaster. 

Mar.    +Bbaithwaite,  Thomas,  Leighton  Buzzard. 

Mar.    ^Bbakch,  Thomas  Anderson,  Kirkcaldy  Villa,  Hazel- 
hurst  Road,  Tooting. 

Feb.     tCANKELL,  Arthur  Edward,  Lowei^  HelUsdon,  Nor- 
wich. 

Mar.    tCABTEB,  Eowland  AVilfred  William,  Seaming,  East 
Dereham,  Norfolk, 

Mar.    iCHABLBSWOBTH,  Beeves,  99,  Beechwood  Road,  Hills- 
boro\  Sheffield. 


ASSOCIATES   ELECTED. 


1897.  Feb. 
1897.  Feb. 

'1897.  Feb. 

'1897.  Feb. 

)7.  Jan. 

'1897.  Mar. 

1897.  Feb. 

'.  Feb". 

'1897.  Feb. 

'1897.  Feb. 

.  Feb. 
.  Feb. 
■1897.  Mar. 

'1897.  Mot. 
'1897.  Mar. 
.  Feb. 

1897.  Feb. 


897 
897 
897 

Feb. 

Feb. 
Feb. 

897 
897 
897 

Mar. 
Mar 
JaiK 

897 

Feb. 

897 

Jan. 

897 
897. 

Mar. 
Feb. 

897. 

Feb. 

897. 
897 

Jan. 
Feb. 

tCHKETEAM,  Albert,  fl,  WaUaet  Road,  Canonbury,  jV. 
^CoLLiEB,  Albert,  23,  Culefieth  Lane,  Nemton  Beath, 

Maitchefler. 
JCosNOB.  Mra.  Emma  Laura,  2,  Parle  Bow,  Grun- 

with,  S.E. 
JConirwELL,FrederickHoadley,3.Conon!;un/fliri-,i'. 
CosBON,  James,  118,  IppJey  Road,  HammertmWi, 
JCuANB,  William  Henry,  5,  Colonial  Street,  Hull. 
JCkomwbll,    Edwin    Oliver,    41,   Hartford    Road, 

Brixton  Hill,  S.  W. 
JDoBBON,  Miss  tEiione,  Gltnaradah,  North  FintkUg. 
JEllwoob,  Jason,   Ewbaiik  Vieiv,  Kirkhy  Stephen, 

Wcitmorelaml. 
jFoTHEKBiLi,,  James  Edward,  8,  Croes  Mmint  Slreel, 

Warwid:  Road,  BalUy. 
JFaosT,  Charles  Edwin,"  135,  High  Street,  LexvUham, 

S.E. 
JGeaHam,  Thomas,  20,  Alfred  Road,  Birkenhead, 
XGaiMSLEV,  John,  25,  Al</.^r,>on  lioad,  Bimiiwjlia 
JHale,  Edward  John,   17,  Coleridge  Road,  Crovrh- 

End,  N. 
+HALSTEAII,  Banniater,  51,  Crovither  Street,  B«mley, 
JJIarlock,  Miss  Gulielnia,  Finedon,  Sorthamplon. 
I^Haruer,  John,  7,  Drumtnond  Road,  Croydon. 
JHarmer,    Walter    Sydney,    163,    Oval   Road,    E.. 

Croydon. 
JHabhison,  John  William,  5,  Dracttp  Road,  Srad- 

ford. 
JHeabmas,    Albert   George,   3,   Ardmert    Cottagttt 

Hither  Green.  S.E. 
tHEMMANN.  Frita,  lO,  Bordyl-t,  TonJiruiife. 
tHiSDES,  Edward  Johnson,  Station  Boad,  BeceJes, 
+II00Q,  Edwin  Heckiey,  Cold  Harhour,  jVmA,  ttear 

Sev/port,  Hun, 
JHnouES,  Alfred.  24,  Egerton  Road,  New  Ferry. 
iHrii,  Eiebard  Norris,  17,  Carlton  Street,  Preiton. 
Ibtis,  Charles,  Port  Sanitary  InfjJfctor,  Mill  Dam 

South  Shield*. 
i  Jack  SON,     Frederick     William,     BoUittytoit,     naii 

Maceletjield. 
Jenkins,  Arthur  Eogers,  357,  Weil  Stmt,  Durban 

(Johan  aethu  rg) . 
JJrMP,  Eichard,  9,  Btlford  Street,  Burnley. 
IKblly,  James  Francis,  " Brooklyn"  Dayium  Road, 

Balham  HilJ,  S.W, 
^LiNCH,     David    William,    45,    Kingtdowa    Roat 

Leytomtone,  N.E. 
Madbos,  Arnold  G.,  184,  Malpag  Road,  S.E. 
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r.  Feb.     4^Matthbw8,  Douglas  Samuel,  345,  Fulham  Boad, 

S.W. 
7.  Feb.     JMat,  James  Henry,  7,  Far  Street^  Stockport, 
7.  Feb.    ^^lioxsoN,  Harold  Budolph,  21,   Alexandra    Road^ 

Newlandf  ffuU^  Tories, 
7.  Jan.    tMoBQAir,  Arthur  Cecil,  37,  Cornwall  Ed,,  BayawaUr, 
7.  Feb.     JNash,  Frederick,  349,  Wandsworth  Road,  S,  W. 
7.  Feb.    tNEiOHBOim,  Herbert,  23,  Dalliwj  Road,  Hammer- 

smith,  W. 
7.  Mar.    ^Nobhaf,  George  T.,  8,  Shaftesbury  Road,  Rich- 

mond,  Surrey, 
7.  Jan.      Oatlet,  Henry,  1,  Adie  Road,  UammersmWi, 
7.  Feb.     JOdlum,  Walter  Edward,  Grand  Hotel,  Dover, 
r.  Feb.     tPsBKiXB,  Walter  Philip,  Milsington  Villas,  44,  Mon- 

son  Road,  Redhill, 
I.  Mar.    t Pickering,  Thomas  Farmer,  22,  Ahna  Street,  Wol- 
verhampton, 
r.  Mar.    J  Powell,  Arthur  Ernest,    13,  Listrla  Park,  Stoke 

Newington,  N, 
\  Feb.     t^ANsoM,  Miss  Dora  Mildred,  10,  Blomjield  Street, 

Faddinffton, 
\  Feb.     ^^Beillt,  George,  68,  ThomhiU  Road,  Bamshury,  N, 
'.  Feb.     iSAXDBRS,  Herbert  W.,  92,  Crawford  Street,  Bryan- 

ston  Square,  W, 
\  Feb.     tSiBLST,  Miss  S.  Jane,  Cuxton,  Kent, 
.  Feb.     JShaw,  Arthur  James,  58,  Temot  Street,  South  Btvm- 

ley,E. 
•  Feb.     JSmith,  Alfred,  97,  Linaker  Street,  Southport,  Lan- 
caster, 
.  Mar.    JStotold,  Frank,  112,  Keppel  Street,  Chelsea^  S.  W, 
.  Feb.     JSwAiy,  Walter,  2a,  Mount  Street,  RochdaU,  Lan- 
cashire, 
.  Feb.     JTatlob,  William  Wells,  48,  Burnfoot  Avenue,  Mun- 

ster  Road,  Fulham,  S,  W, 
,  Mar.    IfTsEBAT,  Miss  Alice,  Purston  Vicarage,  Pontefract, 
,  Feb.     JThornhill,  George  Edwin,  Christchurch  Infirmary, 

Blackfriars,  S,E. 
,  Jan.    tTRACEY,    Miss    Ann,   29,   St,   Stepliens   Mansiom, 

Westminster,  S,  W, 
,  Jan.      Waters,  Daniel,  Sanitary  Inspector,  Alnwick, 
.  Jan.       Wbedex,  Charles  F.,  68,  Ridtford  Street,  Hammer- 
smith, 
Mar.    JWestgarth,  George  Wilkinson,  Healy  Hill  Col- 
liery, Durham, 
Jan.    JWiLBON,  Jason  Charles,  72,  Margaret  Street,  Regent 

Street,  W. 
Mar.    tWiNDRED,  Albert,  7,  Dixon  Road,  Sew  Cross,  S,E. 
Mar.    JWooD,  Alexander,  Ashington,  Morpeth, 
Mar.    ^YoRKE,  Thomas,  WaMyrook  Road,  Rushden,  North- 
ampton, 

it  XYUI.      PART  I.  \L 

i 
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OBITUARY, 


SIR  SPENCER  AVELLS,   Babt.,  F.R.C.S. 

(member.) 

The  death,  at  the  age  of  78,  of  Sir  Spencer  Wells,  Bart., 
F.R.C.S.,  deprives  The  Sanitary  Institute  of  a  distinguished 
Member  and  warm  supporter.  Born  in  1818,  some  of  the 
earlier  years  of  his  professional  life  were  spent  in  the  Royal 
Navy,  and  during  the  Crimean  War  he  had  charge  of  the  Aux- 
iliaiy  Hospitals  at  Smyrna  and  Renkioi.  Here  it  was,  probably, 
that  he  was  thrown  into  contact  with  Edmund  Alexander  Parkes, 
and  this  fact,  combined  with  the  circumstance  that  he  was  a 
witness  of  the  horrors  which  result  from  treating  the  wounded 
in  insanitary  buildings,  served  to  impress  upon  nim  the  prime 
importance  of  Hygiene  in  relation  to  Medical  and  Sumcal 
practice.  Spencer  Wells  may  fairly  be  regarded  as  one  oi  the 
pioneers  of  the  sanitary  advance,  which  has  been  perhaps  the 
most  important  of  the  many  advances  which  tne  English 
people  have  made  in  the  Victorian  era. 

Sir  Spencer  Wells  was  President  of  the  Congress  of  the 
Institute  held  at  York  in  1886,  and  served  as  Chairman  of  the 
Reception  Committee  during  the  International  Congress  of 
1891. 

His  reputation  was  made  mainly  as  a  Surgical  Specialist,  and 
his  name  will  be  inseparably  linked  for  ever  with  the  operation 
of  ovariotomy  and  with  abdominal  surgery  generally.     These 
operations  were  considered  so  dangerous,  and  the   mortality 
from  them  was  so  great,  that  the  early  advocates  and  practisers 
of  them  were  branded  occasionally  as  murderers.    The  perfection 
of  detail,  mainly  due  to  Spencer  Wells,  and  the  subsequent 
application  to  them  of  the  j)rinciples  of  Asepticism,  have  de^ 
])rived  these  operations  of  all  their  terrors,  and  have  reduced 
the  mortality  to  something  very  small  indeed. 

Spencer  Wells  and  Lister  have  shown  that  what  was  known 
as  "Hospitalism"  was  due  to  faulty  wound  treatment;  and 
that  which  was  not  to  be  conquered  by  the  most  reckless  and 
quixotic  expenditure  on  the  construction  of  hospitals  has  be^ 
come  a  thing  of  the  past  in  the  presence  of  antiseptic  principles. 

Spencer  Wells  was  a  strong  advocate  of  "  Cremation,"  and 
in  conjunction  with  the  late  Mr.  Eassie  and  Sir  Henry  Thomp- 
son was  largely  instrumental  in  establishing  the  Crematorimn 
at  Woking. 

Sir  Spencer  Wells  died  at  the  Cap  d'Antibes  in  the  South  of 
France  on  January  31st.  His  body  was  brought  home  to  this 
country  to  be  Cremated.  G.  V.  P. 
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EXHIBITS  .-VDDED  TO  THE  MUSEUM. 

J.-iyUARr—MAJlCH.  1S97. 


DIVISION  A. 
SriBitfE  IN  Eelatios  to  Higjekb. 

Air  Teeting  Apparatns,  for  indicating  tim  nmount  of  C  0,  by  com- 
parison,    (ScurfieW'B  Patent.)  J.  Dcfna  j-  5o)i#. 

Geolt^cal  Strata.  Specimens  of  Sand,  Gravel,  Clay,  &c.,  taken  from 
varioii-i  part"  of  London  at  ascertained  depths  to  illustrate  tbe 
-irata  uf  lii-'  London  liaain. 

Yaccmation  and  Variolation.  .  A  xeries  of  15  Coloured  Plat«N 
by  Kiitland:  illustrating  daily  comparisons.  From  the  "British 
Medical  Journal." 

Anemometer  (Biram'a  Patent),  reading  to  ten  million  feet,  for 
me&suring  the  Velocity  of  Air  in  Tubes,  Flues,  &e.  Purchagtd. 

DIVISION    C. 
CoHSTiiccTiox  AXii  Saxitart  Appabatus. 

Sanitinn  Wall  Papers.     Book  of  Designs.  Walker  ^-  Carver. 

Ball-Valre,  Stop-Valve,  Bib-Valve.  Sections  showing  the  variou.s 
parti.  J.  Tylor  if  Soni. 

Combination  Closet  (Shanks'  Patent),  with  Cistern  immediately 
above  ihe  Seat  of  (.'Ineet  for  poMitions  where  only  a  small  head  of 
water  cannot  be  obtained.  S?ianirt  j  Co. 

Sewer  Constniction.  Full  Si7.e  Section  of  Sewer  with  side  inlet; 
built  from  drawing  and  specification  prepared  by  A.  B.  Binnip, 
M.Inst.C.E. 

Stoneware  Drain  Pipe,  damaged  by  the  action  of  water  and  sand. 
The  water  eacapiiig  from  a  high-pressure  main  in  a  sandr  soil 
drove  the  sand  with  sufficient  force  to  wear  away  and  nearly  per- 
forate in  several  places  a  6-inch  Stoneware  Pipe- 

Rofferi  Field,  M.List.C.E. 

Barron's  Channel  Bends  made  to  pass  Drain  Plug.  Straight  and 
curved.  William  Harriman  ^  Co. 

Lead  Trap,  damogi^  by  an  iron  brad  in  fixing  the  floor  near  the 
trap.  Rogert  f\tU.,  M.hal.C.E. 

Oyster  Culture  in  Belation  to  Disease,  Several  plates  and  town 
plans,  showing  various  Bacteriologii-al  Cultivations,  and  the  re- 
latiun»  of  Oyster  Beds  to  Sewage  outfalls.  From  the  Twenty- 
foorth  Annual  Eeport  of  the  Local  Government  Board. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY 
From  January  to  Mabch  isci.usite. 

•,♦  For publicatioti  of  Societif*  aiid  hittilHtioni,  ^e.,  see  under 
"  Aea-lennur 

ACADEMIES  (Amekican). 
Philadelphia.    American  Climatohgital  AMsociation.    TranBaclioiis  of. 
Vol.    XII.,    fur  the  Tear   1896.      293  pp.,  8vo.      Philadelphia. 
1896. 
Toronto.     Association  of  Exeerilive  HealUi  Outers  of  Ontario.     Report 
of  the  Eleventh  Annual  Meeting,  held  at  Niagara- on-I he-Lake, 
14th  September,  1896.     64  pp.,  8vo.     Toronto,  1896. 

Tlie  Auociaiion. 
ACADEMIES  (Biirasii). 

the    Sisty-sixth    Meeting,    held   at    Liverpool,    September,    1896. 
1 167  pp.,  8vo.     London,  1896.                                   The  Attodation. 

Prooeedings,   Vol.   XXU.      1B95-96.      36;i   pp.,  8vo.      London, 
1896.                                                                                        T}te  AtioHation. 

lio;/al  SUttislifat  Sonet;/.     Journal  of.     Vol.  LI  X..  Part  IV. 

147  pp.,  8vo.     London,  1896.                                            Tlie  Sonety. 

Institution  of    Ciinl  Bngiaeert.      Minutes   of   Proceedings, 

1896-7.    Part  1.    514  pp.,  Svo.    London,  1897.       The  Institution. 

St.  Thomas's  Hospital.     Reports.     New  Series,  Vol.  XXIV., 

1S9.1.     510  pp.,  8vu.     London.  1897.                            The  Hospital. 

Army  Medical  Department      Report    for  the  Tear   1896,  with 
Appendix.     Vol.  XXXVII.     421  pp.,  8vo.     London,  1896. 

DiretloT-Oeneral  J.  Jamenn. 

Banmler,  Vo»  Oeh.-Uath,  Dr.     Ueber  die  TjphusfrequenK  im  klini- 
sclien  Hospital  un  in  der  Stadt  Freiburg,  i.  B.  in  den  leteten,  25 
Jahi-eii.     6  pp.,  8vo.     1890. 

Prof  jr.  //.  Corjield,  M.A.,  M.D.  (Oxo».) 

Board  of  Agriculture.    The  Celery  Fly.    3  pp.,  Svo.    London,  1897. 

—  Rabies  {paragraphs  extracted  from  the  Report  of  the  Depart- 
mental Committee  appointed  by  the  Board  to  inquire  into  and 
report  upon  the  workingof  the  Laws  relating  to  Doga).    5  pp..  8vo. 
London.  1897.                                                                       The  Board. 

Bronj^  Beniu'll  H.,  F.I.C.,  F.G.S.     Mining  at  Gr^^at  Depths.     18 
pp ,  8vo.     Reprint  from  Journal  of  Societv  of  Arts.     December 
nth,  1S96.                              _                                             The  AvUutr. 

BrUBSels.     CnnteH  mpi-rieur  d'Hiiqietu  imbli'pte.     Rapports  adressca 
k    M.   le    Ministre    de   riuterieur,    (1849-1860    2   vok).       &yo. 
BruieUes,  1856  and  1860. 

l\of  W.  II.  CorJUld,  M.A.,  M.D.  (Ox<m). 
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^  Baport  General  asupra  igienei  publice  si  asupra  servi- 
li  sanitar  al  regatului  Bom&niei  pe  anul  1895  de  Dr.  J.  Felix. 
pp.,  8vo.     Bucuresci,  1897.  The  Author. 

)8t  Huitieme  Congr^  International  d'Hygiene  et  He  Demo- 
tiie,  tenu  &  da  1  an  9  Septembre,  1894,  Comptes-rendus  et 
oires  (VIII  tomes).    8vo.    Budapest,  1896. 

Dr.  Sigismand  de  Gerloezy^  Secretaire  du  Congrea, 

L'Hjgiene  Fublique  de  Hongrie.  Essai  sur  Torganisation 
itat  actuel  de  I'lljgiene  publique  en  Hongrie.  65  pp.,  8vo. 
pest,  1896.  Prof.  W.  H.  Corfidd  Mji.,  M.D.,  (Oxon.) 
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B  ON   LEGISLATION   AND    LAW   CASES. 

Prepared  by  A .  Wynter  BIyth,  Barrister-at^lMW. 


CHAJSXEBY  DIVISIOX. 

Before  Mb.  Justice  Stirling. 

(Times,  Nov.  4ih.,  1896.) 

ATTOBNBY-GENBBAL  V.  MAYOB,  A<3.,   OF   PBESTOX. 

Ktrine  applied  to  private  nuisances,  that  if  the  occurrences  are 
I  and  occasional  the  Court  wUl  not  interfere,  applied  to 
mnces. 

ras  an  action  hrought  by  the  Attorney-General  at  the 
f  the  Bural  District  Council  of  Preston  against  the  Mayor, 
1,  and  Burgesses  of  the  County  Borough  of  Preston  and  a 
ip,  the  tenant  of  the  Borough  Sewage  Farm,  seeking  to 
:he  defendants  from  receiving,  treating,  or  distributing 
a  a  farm  called  Freckleton  Farm  so  as  to  cause  a  public 
Freckleton  Farm  contained  t557  acres  and  is  situated 
four  miles  from  Preston  on  the  north  side  of  the  River 
•  which  it  has  a  frontage  of  nearly  a  mile.  The  district  of 
)r8  was  on  the  south  side  of  the  river  and  was  in  part 
fly  opposite  the  farm.  In  1889  an  inquiry  was  held  by  the 
?emment  Board  as  the  result  of  which  the  Corporation 
lorized  to  borrow  a  sum  of  £83,000  for  the  purpose  of 
for  conveying  the  sewage  of  the  borough  to  Freckleton 
be  there  disposed  of;  and  subsequently  a  further  sum  of 
or  the  purpose  of  adapting  the  farm  to  be  used  as  a  sewage 
ith  these  sums  of  money  have  been  raised  by  the  Corporation 
mI  by  them  for  the  purposes  above  mentioned.  The  sewage 
1  was  first  turned  into  the  farm  in  August  1893,  and  has 
ever  since  to  be  so  dealt  with.  In  1894  complaints  began 
B  by  persons  living  within  the  district  of  the  relators  that 
lit  of  sewage  was  causing  a  nuisance,  and,  after  some 
lence  between  the  complainants  and  the  Town  Clerk  of 
bhis  action  was  commenced  on  March  28th  1895.  The 
lid  not  complain  of  the  violation  of  any  specific  statutory 
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enactments,  but  thej  contended  that  the  defendants  were  not  entitled 
to  dispose  of  the  sewage  of  Preston  in  such  a  waj  as  to  cause  a 
public  nuisance.  The  defendants  denied  that  they  had  so  acted  as  ta 
call  for  the  interposition  of  the  Court  by  way  of  injunction. 

Mr.  Hastings,  Q.C.,  Mr.  Macmorran«  Q.C.,  and  •  Mr.  Sutton 
appeared  for  the  plantiffs ;  and  Mr.  Cozens-Hardy,  Q.C.,  and  Ur. 
Danckwerts  for  the  defendants. 

Mr.  Justice  Stiblino,  in  giving  judgment,  said  that  no  case  of 
injury  to  property  was  alleged,  but  it  was  said  that  the  acts  of  the 
defendants  caused  injury  or  danger  to  the  health  of  the  inhabitants 
of  the  plaintifPs  district,  or,  at  all  events,  seriously  affected  their 
comfort.  Afler  dealing  with  the  evidence  on  these  points  he  came 
to  the  conclusion  that  no  case  of  injury  to  health  was  made  out,  and 
that  there  had  not  been  any  such  interference  with  comfort  as  to 
entitle  the  plaintiffs  to  an  injunction.  In  his  opinion,  however,  it 
was  established  that  down  to  the  commencement  of  the  action  and 
for  some  time  subsequently  the  defendants  had  adopted  a  mode  of 
dealing  with  the  sewage  which  was  likely  to  cause  nuisance.  He 
could  not  doubt  that  in  the  autumn  of  1894  the  smells  caused  con* 
jsiderable  discomfort  to  some  people  in  the  enjoyment  of  their  houses, 
but  the  evidence  showed  that  during  the  years  of  1895  and  1896  thii 
interference  with  comfort  had  been  much  less  serious  than  in  18949 
and  from  whatever  source  it  might  have  proceeded,  it  had  not  duriog 
those  years  exceeded  that  which  was  frequently  caused  by  some  Teiy 
ordinary  agricultural  operations.  The  law  as  to  the  granting  of 
injunctions  in  cases  of  nuisance  was  concisely  stated  by  Lord 
Justice  Turner  in  "  Swaine  y.  Great  Northern  Bailway  Company" 
(4  De  G.  J.  and  S.,  211)  in  these  terms  : — "  Occurrences  of  nuisance, 
if  temporary'  and  occasional  only,  are  not  grounds  for  the  interference 
of  tht»  Court  by  injunction  except  in  extreme  cases."  That  was  a 
case  of  private  nuisance,  but  the  same  doctrine  was  applied  to  public 
nuisances  in  the  case  of  "  A.  G.  v.  Sheffield  Gas  Company  "  (3  D.  M. 
and  G.,  3U4)  and  "A.  G.  v.  Cambridge  G*s  Company"  (L.  B.  4, 
Ch.  App.,  71  J.  The  present  case  was  brought  within  that  principle, 
and  consequently  the  action  must  be  dismissed ;  but,  having  regard 
to  all  the  circumstances  of  the  case,  it  would  be  dismissed  without 
costs. 

QUEEN'S  BENCH  DIVISION. 
Before  Justices  Gbantiiam  and  Wright. 

rOWLE  V,    FOWLE. 

(75  L.  T.  Bep.,  514. 

Sale  of  Food  and  Drufjs  Act,  1875  (38  &  30  VicL,  Sect.  6,  c.  63). 
In  a  particular  case  it  mat/  Ite  a  question  of  fad  tvhetJier  a  substance  iff 
a  drufj  or  not.  In  this  cust  the  Iteeswax  was  sold  hij  a  ffrocer  and  not 
by  a  2>hai'maceutical  chemist,  and  it  was  held  that  beeswax  so  sold  was 
not  a  drw/. 

This  case  was  stated  bv  the  Justices  of  Cranbrook. 
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Respondent  was  charged  under  Sect.  6  of  the  Sale  of  Food 
Qgs  Act»  1875,  with  having  sold  to  the  prejudice  oi  the 
it  a  drug,  viz.  beeswax,  which  was  not  of  the  nature,  sub- 
md  quality  of  the  article  demanded.  The  Bcspondent  was  a 
It  Marden,  in  Kent.  The  Appellant  bought  from  the 
lent  a  pound  of  beeswax,  which  beeswax  was  found  to  be 
ted  with  paraffin  to  the  extent  of  50  per  cent.  The  Justices 
t  the  beeswax  was  not  a  drug  within  the  meaning  of  the 
and  dismissed  the  summons. 

ispector  appealed. 

vsncE  Gravtha^  :  In  my  judgment  the  magistrates  were 
.  am  not  prepared  to  admit  that  beeswax  as  sold  by  a  grocer 
I  drug,  although  possibly  by  going  through  dictionaries  a 
I  might  be  found  of  the  word  ^^drug"  which  would  inehide 
The  article  was  sold  by  a  grocer  who  buys  and  does  not 

The  principal  use  of  beeswax  used  to  be  to  polish  tables, 
be  ever  used  as  is  contended  in  the  preparation  of  medicines, 

most  of  its  uses  are  not  medicinal. 

usncE  TVhigiit  :  I  am  of  the  same  opinion,  and  I  rest  my 
on  the  ground  that  it  may  be  a  question  of  fact  whether  in 
ar  case  an  article  is  a  drug,  and  the  Justices  have  rightly 
lat  in  this  case  beeswax  is  not.  Take  the  case  of  turpentine 
joth  of  which  are  used  in  the  preparation  of  medicines.  Hut 
>ld  for  use  on  the  bow  of  a  fiddle  would  not  be  a  drug.  Fur 
)ortant  is  the  question  whether  the  seller  would  es<»ape 
Y  informing  the  buyer  that  the  article  was  not  j)ure.  1  do 
i  that  now,  but  I  may  say  that  this  case  is  not  like  Sandys 
3  Q.  B.  Div.,  449). 

Before  Justices  Wills  and  Wkigut. 

COLMAN    I'.   MILLS. 

(75  L.  T.  Hep.,  590.) 

Utalth  {London)  Act.  Power  to  mal-e  Bt/e-latvs,  Under  a 
power  to  make  Bye-lawg  for  ^"^  regulating  the  conduct  of  ant/ 
Hcified"  among  which  was  the  business  of  a  slanght^'rer  of 
ye-luw  provided  tliat  **-4h  occupier  of  a  slaughter-house  (a) 
laughter  or  permit  to  he  slaughtered  ant/  animal  ....  in  ant/ 
e  premises  except  the  slaughter-house  :  (c)  sJiall  not  slaughter 
to  be  slaughtered  any  animal  within  jfuhlic  view  or  ivithin  the 
ny  otlier  animal.^'  Held  that  these  Bye-laws  tee  re  properly 
were  I'alid,  nothwitJistanding  that  they  prohibited  acts  not 
by  the  statute,  and  that  upon  the  i^ropei'  consfructioti  of  the 
"  slaughtering "  meant  slaughterinr/  either  by  the  maater 
*  Ity  his  servant,  so  as  to  render  the  master  liable  to  the 
^or  acts  done  by  his  servant  in  the  course  of  the  business, 
I  masters  knowledge,  and  against  his  instructions. 

8  a  case  stated  by  Mr.  Sheil,  Metropolitan  Magistrate. 
ipondent  was  summoned  on  behalf  of  the  L.C.C.  on  two 
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summonses — the  one  for  slauglitering  animals  in  the  pound  and  not 
in  the  slaughter-house,  the  other  for  slaughtering  sheep  within  the 
view  of  other  sheep,  both  acts  contrary  to  the  following  Bye-laws:-^ 
'*  An  occupier  of  a  slaughter-house  (a)  shall  not  slaughter  or  permit 
to  be  slaughtered  any  animal  in  any  pound,  pen,  or  lair,  or  in  tnf 
part   of  the   premises   except   the  slaughter-house;    (e)  shall  not 
slaught^T  or  permit  to  be  slaughtered  any  animal  within  public  view, 
or  within  the  view  of  any  other  animal." 

The  Bye-law  was  made  under  Sect.  19  of  the  Public  Hetlth 
(London)  Act,  1891. 

It  was  proved  or  admitted  that  two  sheep  were  slaughtered  in  the 
pound,  and  not  in  the  slaughter-house,  and  in  view  of  other  sheep; 
and  that  such  slaughtering  was  done  by  one  Brigden,  who  wai 
foreman  and  slaughterman  in  the  employ  of  the  Bespondent.  The 
Hespondent  was  absent  at  the  time,  and  had  forbidden  his  servants 
to  do  the  acts  complained  of,  or  either  of  them. 

The  magistrate  found  that  the  acts  complained  of  were  done 
without  the  knowledge  of  the  Bespondent.  He  referred  the  Coort 
to  •'  Somerset  v.  Wade,"  70  L.  T,  B.  452  (1894),  l.Q.B.  674. 

The  arguments  in  the  case  will  sufficiently  be  gathered  from  the 
abstract  of  the  judgment : — 

JNIr.  •]  usTicE  Wills  :  The  case  may  be  disposed  of  in  consonance 
witli  the  established  principles  of  common  law  and  of  the  law  appli- 
cable to  bye-laws,  and  yet  we  may  hold,  as  I  am  prepared  to  do, 
that  tiie  offence  lias  been  committed  in  this  particular  case.  The 
objection  that  has  been  taken  would  be,  I  think,  well  founded,  and  a 
good  objection  in  itself,  if  it  applied  properly  to  the  present  case. 
It  is  as  1  understand  it  this,  that  by  the  common  law  of  England  a 
man  is  not,  generally  speaking,  responsible  criminally  for  the  things 
which  are  done  by  his  servants  without  his  knowledge;  that  this  is  a 
crime,  and  therefore  by  the  common  law  of  England  a  man  who 
knows  nothing  of  what  has  been  done  cannot  be  responsible  for 
penalties. in  the  case;  that  a  bye-law  must  not  be  repugnant  to  the 
common  law  of  England,  unless  of  course  it  is  within  the  expreu 
powers  given  by  the  Act  of  Parliament,  under  which  the  bye-laws 
are  made ;  and  therefore  when  you  are  dealing  with  a  bye-law  you 
cannot  say,  as  also  as  you  can  always  say  in  the  case  of  an  Act  of 
Parliament,  Parliament  has  constituted  that  an  offence,  and  a 
criminni  ofPence,  which  would  not  by  the  common  law  of  England 
be  a  criminal  offence,  and  as  Parliament  is  supreme  it  does  not 
matt(fr  that  it  is  a  violation  of  the  ordinary  principles  of  the  common 
law  -it  is  the  will  of  Parliament,  and  the  courts  must  give  effect  to 
it — but  you  must  say  that  where  the  bye-law  is  made  it  must  be 
generally  consonant  with  English  law  and  that  if  it  violates  that 
principle  it  is  a  bad  bye-law.  Therefore  it  is  argued,  if  there  are 
two  constructions  to  a  bye-law,  one  of  which  will  make  it  a  bad  bye- 
law,  and  the  other  will  not  make  it  a  bad  bye-law,  we  must  adopt 
the  one — although  it  would  not  otherwise  be  a  natural  one  to  adopt 
— which  makes  it  consonant  with  the  law  of  England ;  and  on  this 
ground  it  was  argued,  that  this  expression  ''shall  not  slaughter" 
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)  be  construed  in  a  different  way  to  that  which  in  thi'  words 

lotsell"  are  construed  in  the  licensing  Acts  with  reference 

enalties  affixed  to  the  offence.     That  is  the  argument  for  the 

lent  and  it  seems  to  me  it  would  be  sound  except  for  thisi, 

se  bve-laws  are  made  under  the  statutor}'  power  to  regulate 

uct  of  the  busine^ss.    These  are  wide  wordM,  and  we  must 

)r,  when  we  are  dealing  with  these  matters  of  bye-laws  and 

'  and  creating  offences,  that  there  is  a  distinction  which  has 

ptently  drawn  between  things  which  are  criminal  in  them- 

lings  which  are  morally  wrong  and  wicked,  and  things  which 

criminal  and  prohibited  by  penalties  becausse  the  prohibition 

is  for  the  public  good.     In  tlie  latter  case  a  greater  latitude 

Dnably  be  allowed  in  dealing  with  a  bye-law  made  for  such 

)i  than  if  the  bye-law  were  one  which  was  not  dealing  with 

ucular  class  or  categor}'  of  cases.     That  is  a  distinction 

3ut  long  ago  by  Mr.  Justice  Lush  in  the  case  of  Davies  r. 

30  L.  T.  Hep.,  629).     I  think,  apart  from  this,  that  this 

make  bye-laws  for  the  conduct  of  a  business  is  wide  enough 

statutor}'  authority  to  make  such  a  bye-law  as  this,  and 

luch  legislation  as  this.     If  this  bye-law  had  said  in  terms 

msiness  shall  be  so  carried  on  and  so  conducted  (which  is 

sology  of  the  Act)  that  "  no  animal  shall  l)e  slaughtered  in 

>ther  animals,''  then  I  should  agree  in  thinking  that  that 

'ould  be  a  perfectly  good  bye-law;  and  I  do  not  think  that 

law  does  anything  more,  really,  than   say  tliat  in  other 

therefore  think  that  it  is  in  the  power  of  the  County 

>  make  bye-laws  such  as  these  for  regulating  the  conduct  of 

«s.     [f  it  is  within  that  power  then  there  is  no  reason  why 

lould  hot  receive  its  natural  construction  so  as  to  include 

f  the  servant.    I  say  its  natural  construction  for  tliia  reason, 

ks  been  pointed  out  in  some  of  the  cases,  and  is,  in  fact, 

ous,  that  in  businesses  of  this  kind,  which  are  very  oft(*n 

I  on  a  yerv  extensive  8cale»  and  wiiich  must  be  carried  on 

iployment  of  numerous  servants,  the  legislation  becomes 

e  and  practically  useless,  if  the  application  of  it  is  confined 

'ants,  and  if  the  master  is  not  rendered  liable  as  well.     It 

ne,  looking  at  what  a  slaughter-house  is,  and  bearing  in 

&ict  that  one  man  probably  employs  doztuis  of  servants  to 

ihings,  that  it  would  be  a  very  poor  protection  that  would 

d  if  slaughtering  did  not   mean   slaughtering   either   by 

*  by  his  servants,  as  I  am  of  opinion  that  to  make  such  a 

I  this  was,  notwithstanding  its  being  generally  repugnant 

V  of  England,  within  this  power  of  making  bye-Jaws  to 

he  conduct  of  the  business,  and  to  fix  y)enalties  for  the 

!)ye-]aw8  so  made  under  that  power.     I  think  in  this  case 

>n  of  the  magistrate  should  be  reversed,  and  the  case  ought 

to  him  for  conviction. 

ffiCB  Wright  concurred. 

allowed  with  costs,  and  case  remitted  to  the  magistrate. 


GENERAL    NOTES. 

Translation  ov  M.  pASTEtitfa  Bodv.— At  the  request  of  Ihe  Conneil  of 
The  SitniUry  Inetllute,  Dr.  Iteic],  as  repreeenting  the  I:iBtitDt(<,  attended  ttw 
ceremony  of  the  transklion  of  tlie  body  of  SL  Pasteur  from  Notre-Darat 
to  the  Pasteur  Institute,  wbich  took  place  on  tUe  momiiig  of  December 
26th.  1806. 

Some  hundreds  of  repreBcutiitives  of  public  bodies  and  scieniiilc  societiea, 
together  with  a  number  of  friends  of  the  deceaaed,  met  in  the  library  of  tl 
Institute  in  the  Rue  tlutot,  Ui  await  the  ariival  of  the  boiiy  from  tl 
Oathedrttl.  where  a  requiem  mass,  at  which  the  family  and  a  few  personal 
Mends  only  were  present,  was  said  by  the  Abbf  Rocelle. 

England  was  representeil  at  tlie  ceremony  by  I^ird  Lister  (ihen  Sir  Joaephl, 
8ir  John  Kvans,  Sir  W.  Priestley,  Sir  Dyce  buckwortii,  Prof.  Crookshanlfc 
and  Dr.  G.  Reid.  ail  of  whom  spoke  afrer  the  consecration  ceremony,  a 
behalf  of  the  public  bodies  they  represented.  Among  otiiers  who  wcfl 
present  in  an  official  capacily  raiiy  be  mentioned  O^o^ral  Tonmler  » 
Commandant  Moreau.  representinf;  the  President  of  the  Republic,  M 
Loubet  and  Brisson,  Presidents  of  the  Senate  and  the  Chamljer  of  Deputiea^^ 
M.  Meline,  President  of  the  Council.  M.  RambiHid.  Minister  of  InHtrnctlon* 
and  numerous  representatives  of  Universities  and  learned  Societies  in  Fnuici 
and  other  countries. 

On  the  arrival  of  the  body  from  the  Cuthcdi'a]  a  proce^ion  was  formei 
and  the  coffin  was  carried  to  the  crypt. 

The  English  delcj^Us  were  received  with  considerable  distinction, 
were  given  the  flrat  place  in  the  procession  immediately  following  the  family. 
They  Uius  bud  the  privilege  of  bdng  among  the  select  few  who  witness 
Ihe  consecration  service  within  the  crypt,  a  privilege  which,  owing  to  wa 
of  space,  was  denied  to  the  raajorily. 

Tlie  procession  was  formed  in  Ihe  following  order  t  the  family,  t 
English  delegates,  the  reprcscntutlvea  of  the  President  of  the  Republic  a 
the  Minister  of  War.  the  President  of  the  Council,  the  Chief  oE  the  Cabinc 
the  Minister  of  the  Interior,  and  other  Ministers  and  ofBcials.  followed  b 
the  various  delegates  of  Universities  and  learned  Societies  in  France  B 

The  crypt  is  isitualed  at  the  end  of  the  central  corridor  of  the  Institub 
opposite  the  principal  entrance.     It  is  screened  from  the  corridor  by  ba 
some  wrouglit'iron  gates,  and  is  approached  by  a  Hight  of  while  niai 
steps.     The  floor  is  of  white  marble,  and  the  walls  and  dome^haped  r 
are  of  Roman  Mosaic,  numerous  panels  are  introduced  illustrating  Pasieurf 
principal  works,  each  panel  bearing  an   appropriate  inscription.    Oppodh 
the  gates  is  an  altar,  and  in  the  centre  of  the  crypt  is  the  massive  blao* 
marble  tomb.    . 

The  consecration  service  was  conducted  by  Bishop  Pousset,  and  after  U 
service  H.  J.  B.  Pasteur,  addressing  himself  to  M.  Jos.  Berlrand.  Presideo 
of  the  Council  of  the  Institute,  handed  over  the  tomb  to  the  Institute  in  tka 
name  of  the  Pasteur  family.  The  procession  then  aied  through  the  crypt, 
and  afterwards  assembled  in  the  corridor,  where.  Q-om  a  small  tribune,  Ute 
various  orations  were  delivered. 

The  ceremony,  »hieh  was  most  impressive  tlirougiiour.  lasted  about  • 
hour  and  a  half,  and  before  leaving  the  lustiiute  a  few  of  the  delegates  w 
received  by  the  Pasteur  family. 

O,  R, 
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lATioNAL   Sasvitary  Ck)NFERENCP..  -Tho  iDteinat ional  Sanitary 

ce  was  held  at  Venice,  principally  to  consider  the  measures  to  be 

for  preventing  the  spread  of  Bubonic  Plague.    There  were  sixty. 

jates,  EngUind  being  represented  by  Dt.  R  Thome  Thome  and 

I.  J.  Lane  Notter,  M.A.,  M.D.,  "who  are  Fellows  of  Tlie  Sanitary 

;  the  Hon.  Michael  Herbert  and  Mr.  Famell.    The  first  sitting  of 

fence  was  held  on  February  16th,  and  the  Ck)n  vent  ion  was  signed 

iboors  of  the  Conference  brougbt  to  a  conclusion  on  March  10th. 

Dvention  was  signed  without  reservations  by  the  represent aiives  of 

.'angary,  Belgium,  France,  Great  Britain,  Italy,  Luxemburg,  Mon- 

loUand,  and  Roumania.     It  was  signed   ad  re/ermthnn   by  the 

itives  of  Spain,  Greece,  Persia,  Portugal,  Servia,  and  Turkoy. 

presentatives  of  Germany  signed,  with  reservations  relative  to 

scautionary  measures  to  !«  taken  in  Europe.    The  Swiss  represen- 

ned  for  the  measures  to  be  taken  in  Europe. 

fesentntives  of  Denmark,  Sweden  and  Norway,  and  the  United 

pted  the  Convention  ad  referendum,  declaring  that  their  respective 

Its  would  apply  as  far  as  possible  the  measures  laid  down  before 

led  for  the  ratification  of  the  Ck)nvention.    The  repref^entatives  of 

AustriarHungary,   France,  Great   Britain,    Italy,  Luxemburg, 

o,  Holland,  Portugal,  Roumania,  Russia,  and  Switzerland  drew 

ming  proposals  to  be  addressed  to  their  respective  Governments  :— 

To  communicate  to  the  Tangier  Sanitary  Board  the  decisions  of 
the  Venice  Sanitary  Convention  in  order  that  the  measures 
adopted  may  be  applied  in  Morocco,  notably  the  prohibition  or 
temix)rary  limitation  of  pilgrimages. 

The  unification  of  prophylactic  measures  by  the  authorities  of 
Malta  and  Gibraltar. 

^e  co-ordination  and  codification  as  soon  as  possible  of  all  the 
recommendations  of  previous  Conferences  against  cholera  and 
plague. 

to  the  Convention  is  a  general  sanitary  regulation  concerning 
ve  measures.  It  consists  of  five  paragraphs,  and  in  it  the  period 
m  of  plague  is  taken  as  ten  days. 

k)MMi88iON   ox  TuBKRCULosis.— Two    Sittings   of   this    Com- 
te  held  recently  at  7,  Whitehall  Place,  Sir  Herbert  Maxwell, 

in  the  chair.  The  other  Commissioners  present  were  Dr.  R 
5rae,  Professor  G.  T.  Brown,  Mr.  Sliirley  F.  Murphy,  Mr.  T. 
eh,  and  Mr.  J.  Speir.  The  evidence  was  heard  of  three  of  those 
)y  the  Cattle  Diseases  Committee  of  the  Centml  nncl  Associated 
>f  Agriculture — namely,  Mr.  B.  St.  John  Ackei-s  (Clmirman),  of 
hire;  Mr.  T.  Carrington  Smith,  of  Staffordshire;  and  3Ir.  J. 
ncashire.  The  evidence  of  the  witnesses  btul  feference,  among 
,  to  the  nature  of  the  disease,  its  extent  In  various  herds  of  cattle, 
386  inflicted  upon  dairy  farmers  and  agriculturists  generally  by  its 

The  view  was  expressed  that  a  stiim ping-out  process,  such  as 
Rctised  in  the  case  of  cattle  plague,  foot-and-m<)uth  disease,  and 
monia,  was  not  applicable  to  tuberculosis,  but  that  compensation 
fiven  to  the  owners  of  animals  which  when  living  were  api>ara- 
ly,  but  which  after  slaughter  were  condemned  and  confiscated  in 

of  the  public  health  by  reason  of  the  presence  of  the  disease.— 
\  3rd.  1897. 
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Dr.  W.  Colltngbidoe  on  Quabantine.— The  first  of  the  MilroyD 
was  delivered  at  the  Royal  College  of  Physicians  by  Dr.  WiUiam  C 
ridge,  Medical  Officer  of  Health  for  the  Port  of  London,  the  sabject 
*'  Quarantine."  After  a  tribute  to  the  valuable  work  done  by  Dr. 
Milroy  (the  founder  of  the  lectures)  in  endeavouring  to  abolish  t 
and  oppressive  system  of  quarantine,  the  lecturer  said  that  for 
generations  the  history  of  quarantine  afforded  an  example  of  a  fien 
bitter  struggle  between  two  great  interests -those  of  pubUc  health  and 
The  advance  of  modem  science  had  shown  that  these  interests,  so  & 
being  antagonistic,  could  best  be  served  by  one  and  the  same  system, 
abolition  of  quarantine  and  the  substitution  of  a  rational  system  of  n 
inspection  had  become  possible  in  this  country  only  because  our  polic 
been  for  many  years  to  expend  money  on  the  improvement  of  the  si 
condition  of  the  people,  and  thus  to  deprive  disease  of  a  congenial  h 
The  only  practical  way  to  preserve  the  health  of  a  country  was  to  in 
its  sanitary  condition  by  means  of  systems  of  pure  water  supply,  sen 
and  rational  treatment  of  infectious  disease.  In  a  commercial  count 
England,  quarantine  had  proved  not  only  useless,  but  actually  impc 
while  experience  had  shown  in  other  countries  that  the  cost  of  quai 
was  so  enormous  that  it  had  exhausted  the  resources  of  the  people,  w] 
therefore  been  unable  to  carry  out  effective  systems  of  sanitation,  j 
same  time,  it  engendered  a  feeling  of  confidence  for  which  there  i 
foundation. 


im— PirtD.] 
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HE  NOTIFICATION  OF  MEASLES. 

IRY  Kenwood,  M.B.,  D.P.H.,  F.C.S.,  Medical  Officer 
of  Health,  Stoke  Newington  and  Finchley. 

(Fellow.) 
Read  at  Sessional  Meeting^  April  7 thy  1897. 


Introductory  Note. 

the  fifteen  years  1881 — 1)5,  measles  caused  more  deaths 
e  in  England  and  Wales  than  small-pox,  scarlet  fever, 
ia,  and  typhoid  fever  combined. 

is  attacks  chiejly  children  in  the  third,  fourth,  and  fifth 
life ;  the  greatest  mortality  occurs  in  the  second  year  of 
is  pre-eminently  fatal  in  the  second,  third,  and  first 
life ;  and  this  being  so  it  follows  that  if  measles,  which 
erally  epidemic  every  other  year,  can  be  so  far  dis- 
bv  preventive  measures  that  it  acquires  epidemicity 
y  fourth  year,  a  large  number  of  children  will  have 
e  aije  at  which  the  disease  is  most  fatal,  and  manv 
be  saved. 


\owing  for  England  and  Wales  the  Annual  Rates  of 
ality  per  1000  persons  living  at  all  ages^  in  groups  of 
t  from  1851  to  1895,  from  the  seven  principal  Zymotic 
ises. 


ough 


1851—60.    1861-70. 


1871—80. 


1881—90. 


0-22 

016 

0-23 

0-04 

0-88 

0*97 

0-72 

033 

0^1 

0-88 

0-48 

0-23 

1-08 

1-08 

0-93 

0-67 

0-60 

0-63 

0-61 

0-45 

O-ll 

0-18 

012 

0-16 

0*41 

0-44 

0-38 

0-44 
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1891—95. 


002 
018 
018 
0-63 
0-39 
0-26 
0-41 
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It  will  be  seen  from  this  table  that  the  only  Zymotic  d 
that  show  no  decline  in  mortality  during  the  periods  1881 — 90 
and  1891 — 95,  as  compared  with  the  three  decades  prior  to 
1881,  are  Measles  and  Diphtheria. 

Tlie  Means  recommended  by  Dr.  Thomson  for  oblaimng  con- 
trol of  Meanlea  (Report  of  Medical  Officer  of  the  Local 
Government  Board  for  1894-95). 

A.  Sources  whence  ivformalion   may    he  obtained   as    regards 

(Ij  The  adoption  of  compulsory  notificatiou  by  the  medii^ 
attendant  and  householder. 

This  must  he  regarded  as  defective,  and  must  be 
used  as  a  clue  to  the  detection  of  other  cases. 
Etforta  must  be  made  to  ensure  systematic  uotifi- 
cation  by  the  householders — as  by  the  distribution, 
through  the  medium  of  schools  or  by  placarding, 
of  handbills  impressing  on  householders  their  duty, 
and  their  liability  if  they  fail,  to  notify. 

(2)  Careful   enquiry  in   every  instance   to   trace,   where 

possible,  the  source  of  infection ;  supplemented  by 
house-to-house  visitation  iu  the  immediate  neigh- 
bourhood, where  necessary. 

(3)  Notification  by   school  authorities,   including   School 

Attendance  Officers,  of  any  known  or  suspected  cases 
of  measles  of  which  they  have  information,  and  also 
of  the  names  and  addresses  of  absentees  from 
school. 

(4)  Information,  general   or  particular,  from  Poor  I>aw 

Medical  Officers,  Relieving  Officers,  Guardians, 
District  Visitors  and  Clergy, 

(5)  Prompt  information  from  Kegistrars  of  Death  of  all 

measles  fatalities, 

B.  Pi'eventiee  meoBuree  which  should  be  carried  out  in  all  i«- 
iraded  dwellings. 

(6)  Every  case  to  be  promptly  visited  by  an  officer  of  the 
Health  Department  to  ascertain  and  advise  upon 
tlie  required  isolation.  Verbal  instructions  to  be 
supplemented  by  handbills,  and  frequent  visits  mode, 
so  as  to  ensure  observance  of  proper  precautions, 
and  to  aid  in  early  detection  of  cases. 

Those  who  cannot  be  isolated  at  home  should  be 
removed  to  Hospital. 

(7)  Houses  to  be  thoroughly  disinfected,  along  with  in- 
fected articles,  at  the  termination  of  eacl 
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(8)  Continued  observation  of  membei-s  of  invaded  house- 
hol<l  for  at  least  14  days  after  disiafection,  with  a 

request  that  the  occurrence  of  auy  suspicious  sym- 
ptoms shall  he  notified  at  once  to  Medical  Officer 
of  Health. 
C.   The  preventive  meamires  that  should  be  taieii  throughout 
the  invaded  district. 

(9)  The  notification  to   the   Health  Department  of   the 

occurrences  of  measles  by  School  Authorities. 

(10)  Exclusion   of   members   of    households   iuvaded    by 

measles  from   school   for   a   prescribed   period,  or 
[»ending  the  production  of  a  medical  certificate. 

(11)  Exclusion  of  children  inhabiting  houses  in  the  im- 

mediate neighbourhood  from  having  personal  com- 
munication with  infected  houses. 

(12)  Well-timed  closure  of  public  elementary  schools,  and 

also  of  Sunday  and  private  schools. 
(1:1)  Precautions  with  reference  to  library  books. 

(14)  Prohibition  of  those  residing  in  iuvaded  households 

from   carrying  on  occupation — when  such  a  step 
appears  necessary. 

(15)  Instruction  of  the  public  upon  the  gravity  of  measles. 

(16)  Temporary  addition  to  the  Sanitary  Staff   for  the 

purpose  of  effecting  the  necessary  enquiries,  visits, 

disinfections,  &c,,  &c. 
Dr.  Thome  Thome  believes,  with  Dr.  Thomson,  that  "'if 
any  approach  to  complete  success  be  aimed  at,  each  one  of  the 
several  measures  indicated  must  be  regarded  as  necessary  and 
supplementary  to  the  others." 


A  List  of  Districts  in  wh 
notifiable  prior  to  March,  189  J ; 


ch  Measles  was  eompulsorily 
and  the  results  up  to  March,  1897. 


ttalluj  Dlilrkl. 

lA  IBM. 

M.reb,  IBs:, 

Abergele  &  Pensarn  fU) 

1,981 

•Doubtful  Value '(M.O.H.) 

Buiurd  Cartle  (U)     ... 

4,341 

Revoked. 

B»m-  &  Cadoxton  (U)  . 

13,268 

Revoked. 

Bniigh  Salterton  (H) . 

1,770 

B«t«ii  Regis  (K) 

"i™l(L-)       

12,040 

Revoked. 

23,846 

M.O.H.  in  favour  of. 

MtaMU) 

115,002 

Revoked. 

EeitgiuEcId  (U) 

1,773 

Birkenhead  (U)    

99,184 

•  Ueeful '  (M.O.H.) 

C«rli!]e(K) 

16,009 

'Neither  amount  of  sickness 

or  mortality  affected  in 
any  way'{M.O.H.) 
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PopnUtlOD 

B«BnIuarNoail«ii<WDp<n           ■ 

S«Dll*ryDl»lrict. 

loiasi. 

^M,.,m.                  ■ 

Chesterton  (U)     ...     . 

.       7,521i 

Revoked.                                   ■ 

Cla-rton-le-Moor.  (U) . 

.       7,155 

M.O.H.  thinks  it  useful.        ■ 

Colchester  (U)     ...     . 

.     34,559 

M.O.H.  thinks  it  advanta-    ■ 
geous.    No  evidence.          V 

Coventry  (R)        ...     . 

284 

„        (D)       ...     . 

.     52,724 

Revoked. 

Cricklade    and    Woote 

n 

M.O.IL  unable  to  give  an 

BasBet(R)         ...     . 

.     11,833 

opinion. 

Croydon  (R) 

.     211,632 

'  Fails  in  leading  to  ajipre- 
ciable  prevention ' 
(M.O.H.) 

Darlinfftoii  (R)     ...     . 

.     11,452 

Revoked. 

„          (U)     ...     . 

.     38,0(1(1 

Revoked. 

Dartmouth  (U)     ...     . 

.       6,038 

De™e.(U) 

.       6,426 

■DoubtfulValnc'(M.O.II.) 

Dodworth  (U)      ...     . 

.       3,106 

Revoked. 

Dolgellv  (R) 

.       9,980 

East  Grinstead  (R)      . 

.     14,713 

No  evidence  of  good. 
M-O-H. uncertain  as  to  value 

Edinbnrgh  (U)     ...     . 

.  261,261 

No  evidence  of  good. 

Exmouth  (U)        ...     . 

.       8,097 

Faringdon  (R)       ...      . 

.     13,544 

Revoked. 

Featherstone  (U)...     . 

.       7,!>28 

Hanley  (U) 

.     51,846 

M.O.H.   thinks  the  infor- 
mation has  been  of  value. 

Hemsworth  (H)    ...     . 

.     14,631 

Revoked. 

Heston  &  Isleworth  (U 

).     26,271 

Huckiiall-under-Huth 

Revoked. 

waite  (U) 

.       3,132 

Ilklcy(U)     

.       ,5,767 

Considers  useful  (M.O.H). 

Jarrow(U) 

.     33,682 

Revoked. 

Kidderminster  (U) 

..     24,803 

Revoked. 

Kington  (U) 

..       2,086 

■DonbtfulValue'(M.O.H.) 

Lancaster  (R)       ... 

..     14,510 

'  Do  not  think  it  has  done 
much  good- (M.O.H.) 

Lichfield  (U)        ...     . 

.       7,804 

Lincoln  (R) 

.     25,778 

Revoked. 

London  (P) 

..      

Long  Eaton  (U)  ... 

..       9,636 

Revoked. 

MalvenilU) 

6,107 

M.O.H.  consider  valuable. 

Malvern  Link  (U)        . 

..       .3,765 

Revoked  (0 

Mansfield  (U)       ... 

..     15,925 

Revoked. 

Mansfield  Woodhousc(l 

I)       2,819 

Revoked. 

Mexborough  (U)  ... 

..       7,734 

^ 
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BueulU  or  NcKfl^tlon  up  (0 

H^                   Saslao  DMridl. 

iami. 

Mwth.  1897 

B  Much  WooltoQ  (U)      ... 

4,54.5 

■  Nath  (D)    

11,157 

Revoked. 

I      ,.     (K)     

i6,00O 

'  No  great  v;due   derived ' 
(M.O.H.) 

r  Hew  Maiden  (U) 

3,4.37 

Ne«rqii»y  (Cnrnmll)  (U) 

1,891 

Peuzance  (U)        

12,448 

Pontefract  (U)     

?,702 

'No     reliable     data,'     Init 
M.O.H.  thinks  it  'gives 
some   control    over    the 
spread  of  the  disease." 

_    Pn»ton-(U) 

107.573 

I  Heading  (U) 

«),054 

'  Mortality  cannot  be  shown 
to   have   been    reduced' 
(M.O.H.)'bnt  thinks  of 
some  value.' 

Bjchmond  (Yorks)  (R).. 

8,419 

Revoked. 

Soskington  (U)    

1,095 

Revoked. 

St.  Neota  (R)        

11,161 

M.O.H.  favourable. 

Salta.-ih  (0) 

2,541 

'Of  great  lue'  (M.O.H.) 
'Useless  ■(M.O.H.) 

Sherborne  (LT)      

3,741 

Sleaford  (H) 

4,655 

llevoked. 

fcsonth  MoW'iu)" 

17,916 

Revoked. 

.3,126 

'  Did  no  good  in  1893,  but 

BT 

is  of  opinion  that  it  waa 

■ 

of  assistance  in  1895-96' 

■ 

(M.O.H.) 

■  StamfonI  (R)        

■.  Satton-CoMGeld  lU)   ... 

8,812 

Revoked 

8,686 

'  No    appreciable     eft'cct ' 
(M.O.H.) 

■ 

■&itton-in-Ashficld  (U).. 

10,563 

Re.oked. 

■  Swansea  (U)         ...     . 

90,423 

Revoked. 

■  TbiiA  (K)    

12,188 

'Some  benefit' (M.O.H.) 

Todmorden  (U)    

24,725 

Revoked. 

Towyn  (U) 

3,294 

Uppingham  (R)    

Woraop  (II) 

11,204 

Revoked. 

1,467 

Revoked. 

Wells  (Somerset)  (U)... 

4,822 

'Valueless' (M.O.H.) 

We™onth(U)     

WianM(U) 

li.,769 

Revoked. 

.30,011 

Revoked. 

Whitworth  (U)    

9,766 

Withington  (U)    

25,729 

'  Considered  to  be  advanta- 
geous' (M.O.H.)      No 
evidence. 
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Tlie  (iiscussiim  which  I  have  the  honour  of  opening  thb 
evL'uiug  is  upon  a  subject  which  has  already  received  from 
health  otKi'er$  the  careful  consideration  which  its  importance 
demands*  and  tiiis  meeting  affords  us  the  great  advantage  oi 
exchanging  views  upon  u  preventive  measure — ^the  only  one,  1 
believe— i)u  which  health  officers  are  tlivided  as  to  its  value. 

But  divider  I  as  we  are  in  our  estimate  of  the  value  to  be 
derived  fn)m  bringing  measles  within  the  scope  of  the  Infectious 
Diseases  Notiiication  Act*  we  are  united  in  the  common  concern 
with  which  we  view  the  tremendous  and  unabating  ravages  d 
the  disease,  and  iu  our  recognition  of  the  fact  that  some  effort 
must  be  made  to  check  a  mortality  which  is  so  largely 
preventable. 

Many  i>f  us  have  been  reluctantly  compelled  to  the  con- 
clusion that  the  Infectious  Diseases  Notification  Act  is  not  the 
weapon  by  which  this  disease  will  be  successfully  assailed,  and 
I  propose  to  set  forth  the  facts  which  appear  to  me  to  justi^ 
that  conclusion. 

Now  the  arguments  that  have  been  adduced  in  favour  d 
bringing  measles  under  the  Act  are  the  following : — 

It  is  claimevl  that  compulsory  notification  furnishes  earlj 
infi^miation  of  the  first  cases,  and  notification  is  the  only — or  the 
best — means  of  getting  this  infomuition.  That  this  informatioo 
furnishes  an  opiK>rtunitv  of  visiting  parents  and  guardians  and 
advising  as  to  is<.>lation,  «Scc.*  and  removal  to  hospital  (where  such 
provision  exists) :  of  controlling  school  attendances ;  and  of  a 
prompt  detection  (to  be  followed  by  closure)  of  schools  which 
are  acting  us  foci  for  dissemination  of  infection. 

It  has  been  asserteil  that  the  notification  of  measles,  and  the 
measures  resulting  therefrom*  would  make  the  public  regard 
the  ilisease  >vith  more  awe ;  and  also  that  it  could  further  a 
more  general  meilical  attendance  on  sufferers  when  a  2s.  6d. 
fee  (for  notification)  was  paid  from  the  public  purse. 

It  has  been  argued  that  if  notification  is  desirable  in  scarlet 
fever  then  it  is  also  desirable  in  measles;  but  those  who  advance 
this  argument  lose  sight  of  the  following  important  facts:  That 
in  scarlet  fever  the  susceptibility  to  the  complaint  is  considerablji 
less  universal  than  it  is  in  measles;  that  in  scarlet  fever, 
children  under  one  are  comparatively  rarely  attacked,  and. the 
attacks  at  ages  under  five  amount  to  less  than  half  of  the  total; 
that  the  short  pre-emptive  stage  of  scarlet  fever  is  little  if  at  all 
infectious  and  the  rash  follows  in  about  twenty-four  hours  from 
the  onset  of  symptoms ;  that  scarlet  fever  is  much  more 
influenced,  as  to  its  incidence  upon  households,  by  insanitar} 
conditions  than  measles  is.  If  all  these  important  considerations 
applied  equally  to  scarlet  fever  and  measles  then  it  would  be 
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to  argue  that  measles  could  be  made  iiotiBable  with  the 
Tospect  of  saccess  as  scarlet  fever. 

'  it  is  generally  admitted,  and  I  think  there  are  few  who 
dispute  the  fact,  that  notification  is  useless  after  the 
)n  has  once  gained  a  hold  on  the  coninuinity ;  for  the 
infection  bums  so  fiercely  when  once  it  gains  a  footing 
lile  the  fuel  lasts.  Is  it  of  value  then  in  furnishing  in- 
ion  of  the  first  cases  ?  Well,  unfortunately  the  notifica- 
arly  as  it  may  be,  comes  too  late  where  measles  is 
led,  on  account  of  the  exceedingly  infectious  pre-emptive 
f  this  disease ;  four  days  have  to  elapse*  (during  which  the 
m  is  at  its  highest)  before  the  characteristic  rash  appears, 
)ther  day  at  least  will  follow  before  the  notification  is 
1  and  acte<l  upon.  Prior  to  the  rash  the  disease  cannot 
nosed,  and  all  those  who  are  susceptible  have  been  fully 
i  to  the  infection.  This  is  the  intrinsic  difKculty  which 
ye  faced  in  measures  dealing  with  this  complaint.  The 
n  is  communicated  in  houses  and  schools  before  it  is 
ed,  and  the  rapidity  of  spread,  and  the  consequent 
y  of  checking  it,  are  shown  by  the  manner  in  which  the 
'  of  notifications  of  the  disease  frequently  jumps  up  from 
ow  fimire  in  one  week  to  a  hif^h  one  in  tlie  next.  Let 
I  to  vou  an  extract  from  a  letter  I  have  recentlv  received 
r.  Fenton,  Medical  Officer  of  Health,  Coventry,  in  which 
I  a  typical  instance,  from  a  recent  experience  of  his,  of 
lions  origin  of  the  infection,  the  rapidity  of  its  spread, 
the  very  general  susceptibility  there  is  to  the  infection  : 
er  a  period  of  comparative  freedom  an  outbreak  was 
as  follows :  Thirteen  children  attended  a  dancing  class 
irnoon,  including  three  of  my  own  and  two  of  a  friend's 
1  just  arrived  in  the  district,  and  who  had  been  exposed 
ttfection  of  measles  before  arriviuij.  These  two  children 
my  house  and  spent  the  evening  in  my  presence.  There 
thing  to  attract  my  attention  to  their  condition,  and 
80  well  were  they  that  they  had  walked  six  miles  in  the 
J,  had  danced  in  the  afternoon,  and  walked  home  about 
8  at  night.  Next  day  they  both  sickened  and  developed 
.  Of  the  remaining  eleven  children  two  were  j)r(»suniabl y 
^  having  previously  suffered  from  measles,  but  the  whole 
nine  developed  measles  during  the  following  fourteen 
In  my  Report  on  this  subject  are  the  following 
i:  *It  iVould  thus  appear  that  infection  may  be 
fced  from  an  individual  who,  though  having  the  disease 
jrstem,  has  not  yet  shown  the  slightest  indication  of  it ; 
in  mind  this,  and  also  that  the  above-mentioned  out- 
Kscurred  amongst  the   moix*  observant  and  intelligent 
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classes,  it  cannot  be  surprising  if  poorer  and  less  careful  parent 
send  their  children  to  school  occasionally  after  the  infectious  stagi 
has  set  in,  and  that  the  presence  of  such  children  in  school  or  ir 
public  places  should  rapidly  light  up  an  epidemic  quite  beyonc 
the  control  of  the  Sanitary  Authority.'" 

If  notification  is  the  best  means  of  gaining  early  informati(M: 
of  the  first  cases — I  do  not  hold  that  it  is  the  only  one- 
then  it  nmst  be  admitted  to  be  a  very  poor  best,  for  it  do« 
not  bring  a  large  number  of  the  most  urgent  cases  to  thi 
knowledge  of  the  sanitary  authority.  There  is  a  great  tendency 
among  the  poor  to  regard  the  disease  as  inevitable  and  trivial 
and  in  consequence  they  do  not  recognise  the  desirability  ci 
isolation,  nor  do  they  consult  a  medical  man  in  a  large  per- 
centage of  cases,  unless  grave  symptoms  supervene.  In  countrj 
districts,  in  the  opinion  of  some  of  my  correspondents,  thi 
inajoi-ttt/  of  the  cases  are  not  medically  attended.  Obviously. 
then,  those  cases  which,  cropping  up  in  small  houses  general!} 
crowded  with  other  children,  are  the  most  potent  for  harm,  are 
not  notified,  and  we  receive  and  pay  for  the  notification  of  casef 
among  the  better  classes,  who  have  already  called  in  a  medical 
man  and  received  the  benefit  of  his  advice.  To  meet  thii 
difficulty  it  may  be  urged  that  there  is  the  remedy  of  enforcing 
notification  on  the  parents  or  guardians ;  this  will  continue  tc 
prove,  as  it  always  has  done,  an  utter  failure  in  practice.  If 
frequent  visits  were  made  and  the  penal  clauses  of  the  Public 
Health  Act  most  rigorously  applied,  then  dual  notification 
might  not  continue  to  be  the  dead  letter  that  it  is.  But 
assuming  that  all  the  measures  recommended  by  Dr.  Thomsoi] 
were  in  force  (including  supervision  of  the  premises),  parentf 
would  be  even  more  opjwsed  to  the  procedure  than  they  have 
hitherto  shown  themselves  to  be.  The  procedure  would  become 
very  unpopular  and  compulsory  notification  by  parents  and 
guardians  would  soon  be  shelved  along  with  compulsory  vaccina- 
tion. 

The  inevitable  failure  then  of  notification  to  bring  a  lai}]^ 
number  of  early  cases  to  the  knowledge  of  the  sanitary  authoritrf^ 
is  the  chief  reason  why  it  so  generally  bi*eaks  down  in  practice, 
for  it  does  not  offer  sufficient  opportunity  of  controlling  the 
spread  of  infection  from  house  to  house  and  through  school 
attendance. 

Now  the  advocates  of  notification  very  properly  urge  that 
what  is  wanted  is  prompt  isolation  of  all  early  cases.  That  is 
conceded  by  all ;  but  it  is  difficult  to  see  how  notification  can 
bring  that  about,  unless  at  the  same  time  sufficient  hospital 
accommodation  is  provided — for  in  every  epidemic  it  is  observed 
that   almost   the   whole,    and    sometimes   actually  the   whole 
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enham,  1892,  1895-6,  &c.),  of  the  mortality  is  among 
orer  classes,  and  everyone  must  recognise  tliat  efficient 
wlattoti  of  children  under  five  is  with  them  an  im{)ossi- 
The  age  incidence  of  measles  has  not  yet  been  calcu- 
rom  sufficient  data  to  warrant  any  dogmatism  upon  the 
,  bat  one  may  safely  conclude  from  already  ascertained 
lat  at  least  75  ])er  cent,  of  the  cases  occur  in  the  first 
irs  of  life. 

s  everydav  experience  is  totally  opposed  to  the  prac- 
y  of  anything  approaching  sufficient  home  isolation  of 
1  of  such  tender  years  in  90  per  cent,  of  the  dwellings 
poorer  classes;  this  fact  warrants  the  view,  which  to 
a  is  abundantly  supported  by  the  actual  experience  of 
'/hat  without  the  means  of  offering  hospital  isolation 
ory  notification  of  measles  is  well-nigh  stripped  of  its 

!SS. 

notification  plus  efficient  hospital  isolation  has  never 
ed.  Why  is  thisf  It  is  because  any  effort  in  this 
1  is  recognised  as  impracticable  and  hopeless,  for  two 
t  reasons :  mothers  will  not  be  found  to  part  with 
at  the  tender  years  in  which  they  are  mostly  attacked 
lies,  and  it  would  be  useless  to  resort  to  compulsory 
j;  I  cannot  believe,  therefore,  that  in  practice  we 
ucceed  in  procuring  such  isolation  in  10  per  cent,  of 
$  urgently  requiring  it.  But  assuming  that  this  diffi- 
i  not  exist,  or  was  surmountable,  it  would  be  found 
mpossible  to  make  the  necessary  hospital  provision. 
Duld  the  requirements  be  of  such  a  hospital  ?  Well, 
.  a  limited  amount  of  provision  might  in  some  cases  do 
T  isolating  early  sporadic  cases,  and  thus  check  an 
in   inter-epidemic  periods  —  it  will   generally  prove 

^tification  returns  that  I  have  seen,  of  urban  districts, 
lerally  demonstrate  how  a  population  which  is  very 
n  measles  sickness  in  one  week,  or  one  month,  fur- 
very  large  number  of  cases  in  the  next;  in  default, 
earlier  information  than  notification  secures  to  us,  and 
n  mind  that  notification  can  never  bring  to  our  know- 
large  percentage  of  cases,  how  is  one  to  prevent  con- 
outbreaks  at  times,  and  how  is  one  to  limit  them 
the    means    of    isolating    a   considerable    number    of 

inburgh,  during  1884-93,  there  were  instances  where 
)er  of  cases  notified  in  one  month  rose  to  the  extent 
Q  the  next,  and  where  one-half  and  one-third  of  the 
ifications  received  in  one  vear  came  to  hand  in  one 


month;  and  in  Birkenhead,  1882-92,  there  was  an  increase  of 
over  200  between  two  months,  and  one-half  to  one-tliird  of  the 
total  notifications  were  received  in  one  month :  these  facts 
demonstrate  that  the  high  infectiveness  and  rapid  diffusion  of 
measles  were  not  much  affected  by  the  notification  of  the 
disease,  althongh  there  was  some  hospital  isolation  provision  in 
both  cities. 

If  hospital  isolation  provision  is  to  be  of  value  it  must  be 
sufficient,  and  not  a  mere  make-belief ;  and  if  one  is  to  reap  the 
full  measure  of  benefit,  both  so  far  as  a  reduction  in  incidence 
and  case  mortality  are  concerned,  I  think  our  exi>erienccs  with 
scarlet  fever  will  show  that  provision  should  be  made  for 
removing  every  case  which  retiuires  isolation.  Let  us  see  what 
this  would  mean  in  Metropolitan  London. 

lu  London  the  mean  annual  number  of  deaths  from  measles 
for  1890-5  was  2,680 ;  allowing  a  case  mortality  of  five  per  cent. 
there  would  be  53,600  during  the  year;  if  all  of  these  were 
notified  the  number  of  certificates  from  measles  alone  would 
exceed,  by  some  12,000,  those  of  all  the  other  notifiable  diseases 
added  together.  Assuming  that  30  per  cent,  of  the  cases  notified 
would  require  isolation,  then  over  16,000  cases  would  require 
removal  in  the  year — or  an  average  of  over  300  a  week.  But 
the  cases  would  not  be  evenly  distributed  over  the  year:  in 
London  a  study  of  the  mortality  figures  shows  that  for  many 


weeks  the  number  of  cases  of  measles  may  be  only  from 
1-200,  and  in  other  weeks  may  rise  to  over  3,000.  Now,  each 
case  would  have  to  be  retained  in  hospital  for  at  least  three 
weeks,  and  since  during  three  weeks  ii,000  cases  might  be 
notified,  at  least  2,400  beds  should  be  provided  if  those  who 
believe  in  the  practicability  of  procuring  efficient  isolation  in 
the  case  of  measles  are  prepai-ed  to  argue  that  all  those  requiring 
isolation  should  get  it. 

But  in  adilition  to  the  magnitude  of  the  accommodation 
required,  think  of  the  enormous  ditficulties  and  expense  of 
administration  of  a  hospital,  say  of  250  beds,  with  a  baoy  under 
five  in  75  per  cent,  of  them,  and  a  baby  of  two  in  a  consider- 
able numberl  A  large  hospital,  with  an  exceptionally  large  staff, 
would  have  to  be  prepared,  almost  at  any  moment,  to  receive 
measles  patients  in  every  community  of  20,000 ;  and  this  hos- 
pital, and  at  least  a  large  part  of  the  staff,  would  figure  as 
a  heavy  permanent  expense  to  the  community,  although  for 
many  months  at  a  time  it  might  not  be  required.  Now, 
waiving  the  question  as  to  whether  hospital  isolation  would 
effect  much  in  the  matter  of  reducing  the  attack  rate  from, 
measles — and  it  is  a  matter  on  which  one  b  entitled  to  con-, 
siderable  doubt — would  the  removal  to  hospital,  by  reason  of 
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ter  treatment  and  supervision,  reduce  the  case  mortality  f 
0,  this  alone  would  be  a  ^eat  argument  in  favour  of  such 
m.   Well,  the  case  mortality  in  most  of  the  hospital  figures 

have  examined  is  considerably  above   that  of  those 

at  home,  and  at  least  the  bulk  of  the  difference  is 
ss  due  to  the  exceptional  severity  of  tlie  cases  taken  to 

;  but  I  have  thought  whether  a  little  of  the  difference 
not  be  due  to  lung  complications  arising  from  the 
e — slight,    but    inevitable — which   is   entailed    by  the 

of  the  patient,  in  such  a  malady  as  measles.  If  there 
ing  in  this  latter  point,  then  some  hospital  provision 
Sit  least  be  valuable  as  a  means  of  reducing  the  case 

nsideration  then,  of  the  matter  of  the  provision  of 
t  hospital  isolation  is  not  encouraging,  and  the  actual 
snt  has  never  yet  been  attempted ;  but  the  facts  that  in 
•gh  (1886 — 91)  only  six  per  cent,  of  the  cases  notified 
moved  to  hospital,  in  Blackpool  (1891-5)  only  eighteen 
.;  and  in  Birkenhead  (1882 — 91)  the  figure  was  less  than 

cent.,  are    to   my   mind    highly   suggestive   of    the 
es  that  have  to  be  faced. 

iw  of  these  circumstances,  surely  Dr.  Thomson's  advice 
eport  is  a  "  counsel  of  perfection  " — as  desirable  as  it  is 
cable.  "The  patient,"  he  says,  "should  be  kept  apart 
:ier  members  of  the  familv  in  a  suitable  room,  ana  in 
f  an  attendant  who  should  have  no  personal  comniuni- 
ith  other  inmates  of  the  house,  or  should  be  removed 
able  hospital." 
he  poor  who  furnish  the  large  majority  of  deaths,  and 

responsible  for  the  bulk  of  the  spread.  How  they,  in 
lemented  houses  or  small  cottages,  and  with  their  large 

are  to  do  as  Dr.  Thomson  so  properly  reconmiendod 
e  even  a  greater  enigma  to  them  than  it  is  to  us ;  and 
e  such  difficulties  in  the  way  of  securing  removal  to 
of  those  requiring  it,  and  in  making  the  net'essarv  pro- 
r  their  accommouation,  that  the  advantage  to  be  gained 
Qg  the  attempt  is  open  to  some  doubt. 

of  isolation  provision,  the  greatest  clu;ck  to  spread 
d  the  exclusion  from  school  of  children  from  infected 
;he  sending  home  of  suspicious  scholars,  the  visitation 
itees,  the  notification  of  nifected  households  to  sclu>ol 
ice  officers,  and  the  occasional  closure  of  schools  during 
;  ])eriods — in  short  by  availing  ourselves  of  all  the 
measures  "  which  may  be  taken  to  check  spread. 
opinion  is  verv  much  divided  on  the  benefits  actuallv 
[  from  school  closure,  and  it  is  certain  that  epidemics 
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cannot  always  be  prevented  or  controlled  by  school  measures 
alone,  for  many  of  the  children  do  not  attend  school  at  the 
period  when  the  attack  rate  and  rase  mortality  are  both  ex- 
ceedingly high,  i.e.,  from  two  to  three ;  and  there  are  periotU 
of  the  year  when  the  schools  are  closed  and  all  the  children  are 
at  home.  While,  however,  school  closure — especially  of  the 
infanta'  departments — has  probably  been  useful  in  some  cases 
in  rural  areas,  there  is  a  greater  difficulty  in  proving  its  value 
in  urban  districts.  In  some  cases  it  seems  to  have  done  good 
(as  notablv  in  Coventry,  18«i;,  188;i,  1894),  and  in  others  to 
have  had  no  effect  (as  at  Blackpool,  l«a3,  Sutton- Cold  field, 
1893);  and  It  must  be  borne  in  mind  that  some  apparently 
satisfactory  results  from  school  closure  are  doubtless  to  be 
attributed  to  exhaustion  of  susceptible  material  or  seasonal 
decadence.  In  Coventry,  where  it  is  claimed  to  have  done 
great  good  in  1894,  it  should  lie  noted  that  all  the  schools  in 
the  city  were  closed  for  six  weeks;  and  it  seems  to  me  that 
when  once  the  epidemic  has  gained  a  footing,  nothing  short  of 
this  drastic  measure  will  prove  of  value,  and  the  closing  of  one 
or  more  schools  in  these  cases  cannot  be  shown  to  have  effected 
more  than  a  temporary  check  to  the  spread  of  the  disease. 

But  if  sclioof  closure  is  to  prove  of  value  in  preventing  a 
general  outbreak,  it  must  be  carried  out  as  soon  as  an  epidemic 
threatens,  and  this  might  mean  that  in  populous  shifting  com- 
munities some  schools  would  have  tx)  be  closed  twice  or  even 
thrice  in  one  term.  The  matter  is,  moreover,  further  compli- 
cated by  the  fact  that  the  Sunday  and  private  schools  cannot 
be  compelled  to  close,  except  imder  the  provision  of  some  local 
Act,  and  oft«n  when  one  school  is  closed,  children  are  sent  to 
another. 

When,  then,  outbreaks  occur  in  small  ai-eas  of  population, 
school  closure  early  in  the  outbreak  4(ould  doubtless  do  good, 
for  the  children— even  though  they  play  together  in  the  streets, 
&c.,  run  less  risk  of  infection  than  in  crowded  ill -ventilated 
schoolrooms;  but  such  a  step  must  be  done  early,  and  the 
reason  why  the  measure  so  often  fails  is,  I  believe,  because  the 
information  derivable  from  notification  returns,  and  which 
would  suffice  to  warrant  clos;ire,  almost  always  come  too  late. 

I  next  turn  to  the  consideration  of  the  cost  of  notification 
and  of  hospital  isolation,  not  because  I  hold  that  this  should 
unduly  weigh  with  an  authority  entrusted  with  the  duty  of 
protecting  the  public  health,  if  it  can  be  shown  that  an 
advantage  is  to  be  reaped  ;  for  gi-eat  as  the  cost  woidd  be,  so  ia 
the  evil  against  which  it  is  expended,  and  so  would  be  the  valne 
of  the  result  achieved.  But  I  cannot  find  fault  with  an 
authority  for  requiring  some  convincing  evidence  of  probable 
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I  before  facing  any  great  expenditure  of  the  public  funds, 
contend  that  a  Medical  Officer  of  Health  has  but  little 
lan  an  optimistic  opinion  to  offer  in  favour  of  notification, 
;  off  to  many  stem  uncompromising  facts  which  can  be 
1  a^inst  it. 

jhaTl  all  agree  with  Dr.  Thomson's  Report,  that  if  notifi- 

s  to  prove  of  service  every  possible  use  must  be  made  of 

ormation  it  provides.     Every  infected  household  must 

aptly   visited;    the  source   of   infection   tracked;    the 

je  of  unnotified  cases  discovered,  if  possible,  from  the 

Drded  by  the  notified  cases ;  schools,  libraries,  &c.,  must 

Bed;    premises  must  be  disinfected;   suitable  isolation 

I  (where  possible).     Now  all  this  entails  a  large  staff, 

do  not  agree  (with  the  Report)  in  believing  need  only 

ged  on  emergency.     It  takes  a  week  or  a  fortnight  to 

ne  services  of  suitable  officials,  and  a  disease  with  such 

spread   must  be  nipped  in  the  bud   immediately  and 

out  at  its  commencement.     There  have  been  instances 

leasles  notification  has  been  adopted  at  a  period  of  panic 

epidemic  and  where  Sanitarj'  Authorities  have  delayed 

pointing  the  requisite  staff,  and  the  result  has  been  the 

te  one — ue.  a  large  expenditure  in  fees  and  absolutely 

else.     There  are,  then,  urgent  grounds  for  an  increased 

^t  staff  where  measles  is  notified,  and  yet  the  disease 

practically  absent  for  two  years  in  some  communities, 

some  months  in  even  populous  districts  I 

eason  then  why  Dr.  Thomson  was  unable  to  point  to 

district   as   having    systematically  adopted    all    the 

measures  of  precaution  for  the  prevention  of  mcjisles, 

J  considered  advisable,  are  very  obvious.    It  is  a  matter 

executive  and  clerical,  and  the  great  expense  which  his 

¥ould  have  entailed. 

lotification  fees  alone  would  amount  annuall}'  to  an 
of  at  least  £300  in  a  community  of  100,000,  if  we  take 
lal  attack-rate  from  measles  at  2>^  per  1000  and  allow 
s;h  proportion  of  shilling  fees.  The  2,800  cases  would 
te  quite  9000  visits,  and  in  Dr.  Thomson's  scheme  at 

000  (involving  an  average  of  about  70  visits  a  day,  but 
hundreds  during  an  epidemic  period).  At  least  four 
officers  would  be  required  to  do  this  work  alone. 

>st  of  isolation  hospitals  would  amount  to  quite  £1  5s. 
:  for  each  patient  (exclusive  of  repayment  of  loans),  so 

1  patient  admitted  would  cost  about  £4 ;  and  the  cost 
ection,  clerical  staff,  printmg,  &c.,  would  also  be  very 

:n,  notification  proves  a  failure,  it  is  also  a  costly  one, 
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and  if  full  advantage  is  to  be  taken  of  the  information  procured 
by  notification,  an  exiwnditnre  araonnting  to  at  leaxt  (id.  in  the 
pound  would  be  involved. 

While,  then,  notification  of  measles  is  unsound  in  theory, 
it  is  most  discouraging  in  effect.  During  the  past  six  vears  a 
few  (under  one  per  cent-)  of  the  Sanitary  Authorities  in  England 
and  Wales  have  included  measles  in  the  list  of  notifiable 
diseases,  and  what  has  been  the  result  of  the  experiment?  In 
the  majority  of  cases  the  Medical  Officers  of  Healtli  either 
candidly  acknowledge  that  they  have  i-eapcd  no  advantage,  and 
that  the  measure  is  a  useless  one,  or  they  express  their  doubts 
as  to  its  utility ;  and  in  two  instances  only  has  there  beea 
sufficient  e\idence  adduced  to  make  one  believe  that  the  measure 
itself  may  have  brought  about  a  reduction  in  the  measles  mor- 
tality. In  some  cases,  it  is  true,  there  was  a  falling  off  in  the 
mortality  during  the  year  or  two  following  the  adoption  of  ita 
compulsory  notification,  but  it  must  be  borne  in  mind  that  in 
these  cases  the  notification  was  adopted  either  during  or  fol- 
lowing a  period  of  epidemic  prevalence,  and  that  in  the  nature 
of  things  there  would  be  a  falling  off  in  the  number  of  case« 
during  the  subsequent  year,  or  perhaps  two — for  some  time 
must  elapse  before  another  batch  of  susceptible  children  gets 
into  the  community. 

The  consequence  is  that  iu  many  instances  where  measles 
has  been  made  notifiable  the  practice  has  been  discontinued, 
because  in  operation  the  measure  has  been  found  to  furnish  no 
apparent  good  in  return  for  much  expense  and  trouble. 

From  Dr.  Thomson's  Report  (p.  158)  it  appears  that  he 
visited  twenty-four  districts  wherein  compulsory  and  voluntary 
notification  had  been  tried  thirty-three  times.  In  twelve 
instances  compulsory  notification  had  been  discontinued,  in  ten 
cases  voluntary  notification  had  been  tried  and  discontinued, 
and  in  only  eleven  cases  was  compulsory  notification  in  exis- 
tence at  the  time  of  his  visit.  He  was,  moreover,  unable  to 
show  satisfactory  results  in  a  single  instance ;  and  he  points 
out  that  unjust  conclusions  as  to  the  value  of  the  measure  must 
not  be  drawn  from  any  results  hitherto  apparent  in  these 
districts,  for  in  no  case  had  every  precaution  which  he  rticom- 
mends  been  adopted.  Well,  it  has  been  shown  that  the  trouble 
and  ex(>ense  of  the  very  thorough  scheme  recommended  would  be 
enormous  in  urban  districts,  wliere  the  chief  mortality  occurs, 
and  it  is  a  question  whether  any  authority  coidd  be  found  that 
would  be  prejtared  to  face  it. 

Turning  to  the  Twenty-sixth  Annual  Report  of  the  Local 
Government  Board  (1895-G),  it  appears  that  ninety  Sani 
Authorities   had,   fi-om   time   to  tune,   included   measles, 
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r-eight  (or  nearly  one-third)  had  revoked  it;  and  of 
m  11,000  and  12,000  districts  in  which  the  Infectious 
es  Notification  Act,  or  a  Local  Act,  is  in  force,  only 
wo — or  about  five  per  1,000 — included  measles  among 
tifiable  diseases. 

n  indebted  to  many  Medical   Officers   of   Health   for 

ice  in  an   attempt  to   brin^  the  experiences  of  notifi- 

of  measles  up  to  date.      I  have  purposely  not  dealt 

ie  districts  in  which  notification  has  been  made  com- 

'  for  only  a  year  or  two,  because  when  a  disease  has  an 

ic  periodicity  which  may  even  extend  to  four  years,  no 

e  opinion  can  be  formed  of  the  use  of  the  measure  from 

of  such  short  duration,  and  on  this  account  the  Local 

ment  Board  now  generally  insists  that  the  experiment 

I  made  for  four  or  five  years  at  least. 

ist  on  p.  163,  therefore,  comprises  those  districts  in  which 

was  compulsorily  notifiable  before   March,  1892,  and 

ilts  are  mven  up  to  March  1897.     You  w^ill  observe  that 

Ticts  alluded  to,  numbered  77  up  to  March,  1892,  and 

March,  1897,  in  32,  or  41*5  per  cent.,  the  notification 

n  revoked,  leaving  45  in  which  tlie  experiment  has  been 

ed  for    at    least    five    years    and   which    still    retain 

ion.     Of  these  45  you  will  note  the  following  facts  : — 

irteen  of  the  districts  the  Medical  Officers  of  Health  are 

'0  say  that  the  measure  had  been  of  value. 

elve  districts  some  value  is  claimed— or  conjectured — 

statistical   evidence  of  a   satisfactorv  nature,  can  be 

of  its  value. 

ily  two  instances  where  notification  still  remains  in 
?ter  a  trial  of  five  years,  can  any  satisfactory  statistical 
i  of  its  value  be  claimed. 

>iuion  or  information  has  been  obtained  in  reference  to 
n  the  remaining  eighteen  districts, 
roydon  (R)  ana  Blackpool  the  returns  iiulicate  a  slif/ht 
ion  in  mortality — which  may  be  due  to  notification — 
9ither  of  these  cUstricta  can  any  reduction  be  shown  in  the 
ite, 

oncluBionj  therefore,  to  which  I  am  driven  is  that  it  may 
J  to  bring  measles  mider  the  Notification  Act  in  rural 
and  in  small  isolated  communities,  if  in  these  cases  every 
ge  is  t^iken  of  the  information  thus  obtained,  if  efforts 
made  to  detect  unnotified  cases,  and  the  means  of  hos- 
lation  be  provided ;  but  in  larger  communities,  especially 
it  adopted  in  neighbouring  districts,  the  measure  is  not 
iommended  in  the  absence  of  sufficient  isolation  provision, 
permanent  staff,  and  the  adoption  of  other  means  than 
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"  notification  "  of  bringing  the  existence  of  cases  to  the  know- 
ledge of  the  sanitiiry  authority.  In  short,  if  it  were  possible,  i 
urban  districts,  to  deal  with  every  case  notified  with  the  sam^ 
care  and  thoroughness  as  in  a  case  of  small-pox,  it  might  prov^ 
of  value,  but  certainly  not  without. 

The  figures  of  the  Paris  hospitals  admitting  children   witht 
measles   (I'llopital   Trousseau,   £nfants  Malades,  Enfants  As— 
sistesj,  establish  the  fact  that  uncom})licated  measles  has  a  verr 
low  mortality,  probably  not  amounting  to  more  than  two  per  cent. 
of  the  total  deaths ;  this  fact  is  further  bonie  out  by  noting  the 
effect   which   the   greater  care   exercised  by   the  better-class 
inhabitants  in  guarding  against  exposure  has  upon  the  mor- 
tality from  measles  among  that  class,  as  shown  by  the  circum- 
stance that  the  mortality  during  epidemics  is  always  very  largely 
borne,    and   sometimes   wholly,   by   the    poor.       Dr.    Corfield 
significantly  remarks,  in  this  connection,  in  a  recent  report  to 
his  autliority,  that  **  the  prevention  of  catching  cold  while  re- 
covering would   do   more   to   check   mortality  than   anything 
1»» 
se. 

What  we  have,  then,  to  face  is  a  largely  preventable  mor— 
tality  tlue  to  ignorance,  a  mortality  which  is  very  high  amon^ 
the  i)oor,  and  very  low  among  the  better  classes.  It  is,  there- 
fore, especially  t^  the  lower  classes  that  any  effort  to  remedy" 
matters  nmst  be  directed ;  and  such  is  the  ignorance  of  thes^ 
classes  on  matters  of  vital  concern,  and  the  natural  disinelina— * 
tion  to  any  form  of  municipal  control  and  supervision  is  so 
strong  in  them,  that  it  is  diflicult  for  me  to  believe  that  any  of 
the  powei's  or  resources  at  present  possessed  by  sanitary  aathori— 
tii's  will  suffice  to  secure  that  large  measure  of  control  tliat  i» 
necessary  to  check  the  spread  of  a  disease  like  measles.  Surely 
the  best  remedy  lies  not  in  notification,  but  in  the  educatioim 
of  the  masses,  and  in  the  taking  of  certain  precautions  against; 
school  infection. 

All  organised  efforts  which  have  hitherto  been  made  to  give 
such  education  to  adults  have  met  with  scant  response.  There 
are  only  two  means  at  our  disposal :  one  may  distribute  hand- 
bills or  booklets,  which  are  seldom  read;  or  may  offer  free 
h»ctures,  which  are  seldom  attended  except  by  those  who  least 
reijuire  them.  We  must  begin  at  the  beginning  and  educate 
while  in  childhood ;  even  if  adults  were  approachable  for  the 
])urposes  of  fducation,  they  have  already  adopted  fixed  ideas 
and  habits  which  it  would  be  difficult,  and  often  impossible,  for 
them  to  cast  off.  The  State  must  deal  with  the  indi^'idnml 
while  he  is  still  under  the  ccmtrol  of  it^  compulsory  education, 
and  then  the  simple  and  priceless  knowledge  of  tlie  laws  of 
health  and  disease  prevention  may  be  taught  and  instilled  into 
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who  are  receiving  their  jrcneral  education,  whose  minds 

istic,  and  whose  characters  are  forming. 

slow  and  sure  remedy  is  to  make  our  educational  system 

•nal  one,  in  which,  in  the  selection  of  the  matter  tliat  is 

,  sufficient  consideration  is  given  to  that  which  is  of  vital 

ance.     There  are  subjects  taught  at  schools  which  not 

lights  but  ought  to  give  place,  on  the  score  of  exj)ediency, 

less,  and  even  of  humanity,  to  such  matters  as  the  Laws 

1th,  the  precautions  that  may  be  taken  against  disease — 

)U8  and  otherwise ;  and  special  instruction  should  be  given 

i  on  the  healthy  rearing  of  children,    A  brochure  dealing 

he    subject    in   a    proper   and    sufficiently   elementary 

•  has  not  yet   been   written.     Among  the   many  ele- 

Y  works  upon  hygiene,  there  is  not  one  which  can  be 

)    be    entirely   suitable    for    puqwses    of    elementary 

Dn  on  the  lines  indicated ;  each  contains  material  which 

f  intrinsic  value,  and  in  each  there  are  some  matters 

nsic  value  which  are  either  not  suitably  dealt  with  or 

irelv  omitted.     If  the  elementary  material  to  be  taught 

ill  defined,  then  it  would  not  be  difficult  to  secure  the 

of  teachers  who  are  competent  for  the  work ;  and  it 

be  the  duty  of  such  teachers  to  offer  as  many  object 

as  possible,  by  applying  to  the  children  and  their  sur- 

gs  the  vital  principles  that  they  teach. 

active  co-operation  of  school  authorities  with  the  local 

ies  should  always  prove  of  value,  but  many  experiences 

at  teachers  either  frequently  fail  to  notify  cases  of  sus- 

Uness,  or  only  do  so  after  many  cases  have  occurred.    If 

i  are  to  reap  the  greatest  benefit  in  the  direction  of 

I  the  spread  of  measles  through  schools,  it  appears  to 

:  we  must  act  tip  to  the  knowledge  we  now  possess,  i.e., 

eral  infectious  diseases  largely  spread  through  schools. 

:olars  in  each  school  would  then  be   examined    by   a 

man,  at  frequent  intervals  during  even  inter-epidemic 

and   almost   daily   during    epidemic   prevalence ;    all 

would  be  sent  home  and  requested  to  see  a  doctor, 

absentees  visited  and  the  true  cause  of  their  absence 

led,     A  scheme  which  thus  fully  takes  advantage  of 

means  which  schools  offer  of  (a)  educating  the  future 

and  of  (ft)  gaining  early  information  and  checking  the 

if  infection,  appeals  to  me  as  likely  to  offer  a  surer 

f  reducing  measles  mortality,  and  at  considerably  less 

ind  cost,  than  any  scheme  invohing  **  notification." 
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Professor  W.  H.  Corfield  (London),  holding  the  same  opinions 
on  Notifictation  of  Measles  as  l)r.  Kenwood,  would  rather  have  heard 
the  remarks  of  some  one  on  the  other  side.  Personally,  he  considered 
the  paper  an  exceedingly  valuable  one ;  its  great  value  consisting  in, 
1st,  the  tabular  statement  which  accompanied  it,  so  necessary  in  a 
subject  of  the  character  under  discussion,  where  ascertained  fads 
were  of  the  utmost  importance ;  and  2nd,  the  advice  tendered  by  the 
author  as  to  the  necessity  of  education,  and  the  methods  by  which  it 
might  best  be  carried  out.  For  a  very  considerable  time  he  had 
taken  deep  interest  in  the  matter.  In  1892  his  Authority  asked  his 
advice  as  to  the  desirability  of  including  measles  in  the  list  of  noti- 
fiable diseases,  and  the  reply  he  gave  them  was  not  to  do  so,  chiefly 
on  account  of  the  infectious  character  of  measles  before  it  is  recog- 
nisable, and  also  the  difficulty  in  securing  isolation;  and  he  hiid 
quite  recently  repeated  this  advice  to  his  Authority  in  another 
report.  In  large  towns  and  populous  districts  the  isolation  of  caaei 
of  measles  is  practically  impossible ;  there  is  not  sufficient  hospitd 
accommodation  for  one  thing;  again,  it  must  be  remembered  thil 
measles  is  especially  fatal  in  the  second  year  of  life,  and  mothen 
naturally  decline  to  allow  their  infants  to  be  taken  away  at  soA 
a  tender  age.  In  the  better  class  population  there  exist  certain 
facilities  for  taking  precautions,  and  isolation  and  the  neoeMny 
watchful  nursing  can  be  done  with  comparative  ease ;  but  with  thB 
poorer  population  this  is  impossible,  and  on  the  after  care  of  the 
patient  so  much  depends  To  the  ignorance  of  the  people,*  espeoiallr 
the  poorer,  is  largely  attributable  the  deaths  which  result,  not  lO 
much  from  the  measles  itself,  but  rather  from  the  lung  complicatioiii 
which  follow,  and  anything  that  could  be  done  in  educating  tiM 
people  ought  to  be  eagerly  taken  up.  It  was  not  difficult  to  get 
early  information  from  the  schools,  and  where  the  disease  appears  to 
be  assuming  epidemic  form  the  Medical  Officer  of  Health  can  secine 
the  closing  of  the  Infants'  Departments  of  the  Schools,  and  thin 
more  easily  confine  the  area  of  the  disease.  He  had  great  &ith  in 
this  procedure,  and  had  often  seen  good  results  from  it. 

Dr.  A.  Newsholme  (Brighton)  while  admiring  the  paper,  hald 
modified  views  on  the  subject,  as  compared  with  Dr.  Kenwood.  He 
had  noticed  all  through  the  paper  that  the  arguments  used  against  the 
notification  of  measles  might  almost  equally  well  be  used  in  oppos- 
tion  to  the  notification  of  every  other  infectious  disease.  He  did  not 
agree  that  notification  would  be  of  no  use  when  the  disease  had  got  • 
thorough  hold  of  the  community.  They  could  visit  the  parentii 
educate  them,  and  secure  for  the  patient  home  isolation  and  proper 
treatment,  and  so  reduce  the  fatality.  He  felt  there  was  comasiaii 
in  the  paper  between  isolation  of  the  patient,  and  isolation  of  the 
household,  for  while  they  might  be  unable  to  isolate  the  patient  tbej 
could  isolate  the  home.  He  had  found  it  quite  possible  to  efEeet  the 
former  in  Brighton,  and  this  fundamental  principle  ought  to  be  home 
in  mind.  Again  it  is  said  measles  notification  is  not  complete;  nor 
is  it  in  scarlet  fever ;   yet  he  had  not  heard  anyone  suggesting  the 
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jilitj  of  abandoning  its  notification  on  duch  account.     Then 

Dr.  Kenwood  urges  that  if  the  methods  enumerated  by  Dr. 

on  were  to  be  put  into  force  parents  would  be  against  them. 

1  every  disease  where  notification  is  insisted  on  and  removal 

d.    The  opposition  was  natural ;  but  in  the  face  of  achieved 

would  diminish.     With  the  statement  that  complete  hospital 

n  was  necessary  he  disagreed,  and  he  admitted  the  impossibility 

ing  this,  but  they  could  make  each  home  an  isolation  hospital 

lited  sense,  and  so  prevent  the  spread  of  disease  through  the 

ngling  of  the  children  in  the  streets,  and  public  schools.     The 

litherto  taken  in  districts  where  measles  was  notifiable  had 

rtiallv  unsuccessfid,  because  the  notification  of  this  disease  is 

ipiilsory  throughout  the  country,  or  even  in  adjouiing  districts. 

lotification  became  general,  the  machinery  would  be  found  to 

I  more  useful.     It  was  not  necessary  to  notify  every  case ;  if 

case  in  a  family  or  house  were  notified,  the  oversight  of  the 

Officer  of  Health  would  secure  the  notification  of  ensuing 

The  statement  of  Dr.  Kenwood  that  notification  of  measles, 

1  entirety,  was  useless,  was  open  to  objection,  for  they  must 

owledge  on  the  subject,  and  to  obtain  this  they  must  have 

lative   to  the   visitations  of  measles  and  their  relation  to 

and  climatic  conditions.      What   he  hoped   was   that  an 

ar  would  be  made  to  secure  a  modification  of  the  present 

»f  notification  rather  than  the  entire  surrender  of  notification. 

less  expensive  method  than  the  one  contemplated  under  the 

Infectious  Disease  (Notification)  Act  might  be  devised  and 

;h  would  be  equally  efficient  as  a  means  of  preventing  the 

f  disease. 

I.  E.  Armstbono  (Newcastle-upon-Tyne)  felt  they  were 
to  Dr.  Newsholme  for  the  manner  in  which  he  liad  put  the 
e  of  the  argument  to  that  of  the  author  of  the  paper,  and 
3hed  his  statement  by  the  fact  that  he  spoke  after  practical 
!e.  Personally,  he  had  advocated  the  notification  of  measles 
ck  as  1883,  and  ever  since.  He  had  succeeded  in  getting 
eil  to  take  his  view  of  the  matter  in  September  last,  when — 

it  had  been  rejected  by  a  voto  or  so  over  and  over  again — 
sen  lately  adopted  with  only  four  dissentients.  W^hat  alter- 
;heme  for  notification  does  Dr.  Kenwood  offer?  Because 
is  the  "big  boy"  of  the  family  of  zymotic  diseases,  is  he  to 

attention?  School-teachers  had  impressed  on  them  the 
of  notification.  Dr.  Corfield  had  said  they  could  deal  \\'ith 
I  through  schools  without  notification  in  the  usual  way,  but 
Lrmstrong)  thought  school-teachers  liad  many  absentees,  of 
)  of  whose  absence  they  knew  nothing.  In  Newcastle  the 
notified  to  the  Sanitary  Authority  every  absentee  not 
to  the  school  by  the  Medical  Officer  of  Health.  He  had 
vocated  the  removal  of  every  patient  to  hospital.  What 
i  done  is  to  deal  with  epidemics  in  such  a  way  as  to  obviate 
ssity  of  hospitals.    With  regard  to   the   four-day   i)eriod 
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diiripi:  ^bich  mcrssles  was  infectious  previous  to  development  of  the 
ohaniccori<ric  n^h.  used  as  an  argument,  it  might  on  the  other  hand 
Iv  :in;v.ed  that  this  was  no  reason  why  the  chance  of  infection  should 
N*  roc'tvtea  tor  the  next  four  weeks.  They  must  not  admit  measles 
to  Iv  a:\  "o!d  »o:uan's  disease,"  as  it  too  often  was  considered  by 
iarriv^raii:  ^>ev»:'le.  True,  as  Dr.  Corfield  had  said,  the  mortality  was 
Ur^'Iy  due  to  chest  ov^mplications  ensuing,  but  there  were  many 
phAs«*s  o:  tl.e  disease  without  chest  complications  j>^  se  which  led  to 
Utv**  fatal::  V.  With  rvirard  to  the  extent  of  the  disease  in  New- 
CAst'.«\  there  bad  Iwea  in  a  population  of  some  200,0C»0 : — 

A.r». 

lS>;i         ..  ..         l>ii9  deaths. 

l>So         ..  ..         359       „ 

!>-:  211     ,, 

I^i^a         ..  ..         20>       „ 

l>i*5         ..  ..         140      „ 

S*V.v\*'  o*vV<ir.c  ^"^s,  he  be!ie^-ed,  verv  beneficial,  and  in  Newcastle 
tho  Sav.itan  Authontv  had  closed  all  the  schools  for  a  month,  but  ik 
\\oi;\*.  ;v  S»::<T  to  adopt  the  period  of  six  weeks  as  at  Coventry* 
0«v.»j:  to  the  oUvsiiu:  o:  the  schools  the  cases  during  the  perioA 
n^tortw;  to  had  tallen  frv^m  nearly  40  per  day  to  8  or  10  per  day.. 
Ho  Ml  that  tr.uv'h  pxsi  cv^uld  W accomplished  by  closing  the  schooW 


IV.  I  .  ^V.  PvKKv  M\iR  vCn>ydon  Bural  District)  said  he 
«\«oh  iv.:or^"-^tx\i  :::  the  ^:uestion  of  measles  notification,  and  as 
hapivr.iM  to  \^  tho  Mixiical  OtKcer  of  Health  to' a  district  in  whicft>' 
\sn»\j*;;l*or)  x;o:;r,v'a:;or.  is  carried  out,  he  thou^t  it  would  be  mo0^ 
r.M't'v,;  to  ^:\x'  tV.ov.i  a  brv\ad  outline  of  the  statistical  evidence  of  hi0 
d)^tnot,     Mt'^^U'?:  \«as  luado  notifiable  in  the  middle  of  1890,  bat  m^ 
tho  i>'t;;rv.^  for  tlia:  vcNjir  werv^  incoinplete  he  had  dealt  only  with  th^ 
t\\vx>N  of  tho  v.\  xoArs  lN'»l-S>t>,     The  district  is  technicaUy  nu«l« 
rtlch**;:>:h  ■a'.xv'x  v.ri^ar,  aud  can  Iv  conveniently  separated  into  thre^ 
uu\Mo'..^.  ouo  cilr.^.vs:  ontirvly  urban,  of  about  11,000  people;  on^ 
lo^^  \\r!>Au  lu  ohjira^'ter,  of  about  the  same  population;    and  aa0 
\^\\\\\yA\  vwvuil  \\\x\\  alvut  *\i\V^  persons:  and  is  bounded  by  Londoa 
l^iui^hox^  t^.o  Ss'x^u  o:  v'T\\vdor..  and  :i^vend  large  urban  and  rtxnl 
dI^1\)o'^,  u)    r.ov,o  of  >Khioh  is  :i:t\»les  a  notifiable  disease.     Tht 
uuMi.'iliM  t)vu\  »',«\is!('s  durina:  the  six  years  of  the  notification  periodr 
M  *sn«\vji»\\i   \m;V,  ::*o  ton  vc>a:^  v^1>>1-iKm  immediately  precedingi 
^Itowod  \\\M  ):\  tVo  \\ho*o  d:str.o:  it  had  fallen  from  346  per  millioiit 
1 1*  V5*:i  pov  m\;*,vov.»  \»hvh  al:^o;;i:h  not  very  great  was  a  distinct  blL 
\\\  >s\m\v\  io\rv  ilv  vvrrt^s'jViuitr.i:  fall  1^  b^n  much  greater,  nearly 
I'^O  |%,M'  *>nu  »  \\?i\*o  v.\  ti'.o  i-a:^^  ot  whix"»ping  cough,  which  is  noik 
iiot)lu«Mi\  tho  uli  m  mon,iatv  rat«^  wa<  cenainlv  not  leas  than  in 
(iioHhlo^  .   ihoi^M^m^  ho  t^^t  tho  utilitv  of  notification  of  measles  in 
tttilhi^tn^  moiUUtx  h;id  not  xvt  Kvn  s^'^  striking  as  might  have  been 
« ^  \  I  lOo  U'  1 1       kM  tho  I  o  i  ;r  d  •  Noa^^  -  ^^arlet  fever,  diphtheria,  measles, 
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hooping  cough,  the  mortality  from   measles   had   heen  the 

in  the  urban  division,  both  in  notitieation  and  pre-notiiication 

,  th&t    from   whooping    cough   next,  then    diphtheria,   and 

fever  lowest  of  all.     In  the  semi-urban  division  whooping 

vas  highest,  diphtheria  second,  measles  third,  and  scarlet  fever 

lowest.     The   notification   returns   show   that  in  the   urban 

I  the  average  annual  case  rate  during  1891-9G  had  been  16*4 

}0  living,  while  in  the  semi-urban  it  had  been  nearly  15  per 

tnd  in  the  rural  a  Uttle  over  9  per  1,000,  while  in  the  same 

the  ^tality  or  case  mortahty  had  been  3*6  per  cent,  in  the 

nd  *9  per  cent  in  the  semi-urban  divisions.     Comparing  these 

Mrith  the  returns  of  scarlet  fever  he  found  the  case  rate  of  that 

bad  been  4*4  per  1,000  in  the  urban  division  and  3  per  1,000 

semi-urban,  with  fatalities  of  3*4  per  cent,  and  1  per  cent. 

vely,  and  after  making  all  allowances  he   felt  justified  in 

hat  during  the  six  years  of  notification  the  fatality  of  measles 

a  nearly  the  same  as  scarlet  fever,  while  he  was  unaware  of 

l  peculiar  in  his  district  which  could  in  any  way  affect  the 

deduction  to  be  drawn  from  this  result,  which  appeared  to 

)e  important  in  view  of  the  greater  readiness  of  the  public  to 

carlet  fever  with  care,  and  measles  on  the  other  hand  as  07i2ff 

The  cost  of  notification  of  measles  during  the  years  1801-96 

a  almost  exactly  double  tliat  of  all  the  other  diseases  put 

;  the  exact  figures  being: — for  the  whole  district  measles 

ion  for  the  six  years  had  cost  X280,  and  the  other  diseases 

r  taking  the  urban  division  only,  measles  notification  cost 

•  ^d.  per  head  per  annum,  and  the  other  diseases  £62  or  about 

lead  per  annum.     Taking  the  former  basis  general  notification 

?8  for  the  whole  country  would  cost  about  c£50,000  per  annum. 

venal  experience  of  measles  notification  had  extended  over 

i-a-half  years,  during  which  time  there  had  been  two  epidemic 

During  the  first,  the  notifications  were  accepted  and  practi- 

hing  further  done  to  ascertain  unreported  or  unattended  eases, 

hose  heard  of  during  enquiries  made  into  notified  cases,  but 

he  second,  two  circular  letters  were  widely  distributed,  one 

Ivice  as  to  the  management  of  the  disease,  the  other  insisting 

holder  8  notification,  but  in  addition  to  this  the  whole  of  his 

i  concentrated  on  the   work   of  visiting  infected  houses, 

ibsentees  from  school,  and  making  house-to-house  enquiries  in 

streets  and  localities.     The  results  were  that  102  unattended 

re  reported  by  householders  only  and  131  discovered  by  the 

eans   out  of  a  total  of  1,042  cases;    but  although  three 

»  were  engaged  on  the  work  the  notifications  came  in  in  such 

that  before  enquiries  could  be  made  the  schools  themselves 

I  give  evidence  that  closure  was  called  for,  especially  in  the 

an  division.     Indeed  in  the  first  epidemic  and  also  partly  in 

id,  the  first  intimation  he  had  was  a  sudden  diminution  of 

ttendance.     In  both  epidemics  he  found,  when  too  late,  that 

of  schools  commenced  through  scholars  living  in  districts 
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oatside,  in  which  notlGcation  of  measles  is  not  carried  out,  and 
concerning  whom  neither  the  schools  nor  himself  had  received  any 
information  when  it  was  wanted.  His  experience  tlieu,  was  that 
Diortalitj  had  not  been  much  reduced  since  notification  of  measles 
had  been  in  force,  and  that  the  diminution  which  has  taken  place  has 
been  equidled  by  the  diminution  in  whooping  cough  which  is  not 
notifiable;  that  the  fatality  of  measles  has  been  about  the  same  as 
scarlet  fever ;  and  that  during  epidemics  notification  has  not  heeu  of 
much  immediate  utility,  owing  to  the  lateness  of  Ihe  information,  and 
the  diihculty  of  keeping  pace  h  ith  the  information  when  obtaiued, 
He  would  not,  however,  express  the  opiuion  that  measles  notification 
is  to  be  regarded  as  unnecessary  or  uKeless,  as  he  did  not  consider  bis 
experience  a  fair  test.  If  notification  of  measles  could  become  as 
common  as  that  of  other  diseases,  and  could  have  a  prolonged  trial  ot 
say  ten  or  fifteen  years  he  thought  the  results  would  be  I'ery  different, 
and  he  was  of  opinion  that  it  v&a  only  by  general  notification  of 
measles  that  they  could  hope  to  obtain  that  full  knowledge  of  its 
general  and  local  behaviour  whicli  was  essential  in  order  to  enable 
them  to  reduce  the  enormous  loss  of  life  for  which  the  disease  is 
annually  responsible,  but  that  its  utility  in  solitary  districts  tike  his 
was  open  to  much  doubt. 

Professor  Bobtock  Hill  (Birmingham)  agreed  thoroughly  \rith 
the  conclusions  arrived  at  by  Dr.  Kenwood,  and  this  with  tha 
advantage  of  being  Medical  Officer  of  Health  to  a  borough  where 
notification  of  measles  had  been  in  operation  for  eight  years.  Looking 
at  the  average  death-rate  for  the  seven  years  prior  to,  and  the  seven 
years  since,  notification  be  found  the  rate  was  slight!}'  higher  since. 
For  the  first  two  or  three  years  after  the  introduction  of  measles  into 
the  list  ho  was  able  to  keep  the  disease  from  being  epidemic.  He  had 
every  house  where  a  sporadic  case  occurred  visited  and  disinfection 
carried  out ;  by  this  procedure  they  had  in  four  years  gathered  a  vast 
amount  of  susceptible  material,  and  in  1S94-5  they  had  an  epidemie. 
Consequently  tliey  were  literally  inundated  with  certificates  of  notifi- 
cation, and  were  utterly  unable  to  even  visit  the  cases,  and  at  the  height 
of  the  epidemic  could  do  nothing ;  this  would,  he  felt,  be  the  usual  es- 
perience  ;  they  could  atop  sjKiradic  cases,  but  with  an  epidemic  could 
do  nothing.  School  closure  is  of  the  utmost  importance,  not  only 
in  public  elementary  school.t,  but  private  schools  and  Sundav  schools 
also.  The  difficulty  of  isolation  was  very  properly  referred  to  by 
Dr.  Newaholroe,  who  said  he  would  make  every  home  an  isolation 
hospital;  they  would  hke  to  know  how  this  was  to  he  accomplbhed. 
So  far  as  disinfection  after  measles  he  considered  it  to  be  nunecessarr. 
Dr.  Kenwood  had  tabulated  a  statement  which  showed  that  in  a 
very  large  number  of  cases  nolifii-ation  had  been  valueless,  and  in 
this  deduction  he  fully  concurred,  for  it  must  be  borne  in  mind,  that, 
while  the  advocates  of  notification  based  their  opinions  on  theoretical 
considerations.  Dr.  Kenwood's  figures  wei-e  the  expression  of  resultt 
in  actual  practice. 
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F.  Vacheb  (Birkenhead)  gave  praise  to  the  reader  of  tho 

for  the  reserved  way  in  which  he  had  treated  the  subject;  it 

ff'ell  have  been  dealt  with  in  a  much  more  heroic  tas^hion.     llt^ 

full  agreement  with  the  conclusions  drawn  by  Br.  Kenwood, 

there  was  one  point  more  than  another  on  which  he  was  in 

r  it  was  in  the  closing  of  the  schools,  which  he  believed  to  be 

utmost  value.     In  Cheshire  a  large  number  of  schools  were 

every  year  to  check  outbreaks  of  measles,  with  good  results. 

s  was  not  spread  by  milk  or  water,  as  was  the  case  witli 

na  and  t}'phoid  fever,  and  owing  to  measles  infection  1km ng 

before  the  disease  could   be  effectually  diagnosed,  and  the 

age  of  the  patients,  there  was  naturally  very  great  difficulty 

matter  of  hospital  isolation  and  removal.     Wliat  was  needed 

)t  so  much  isolation,  but  the  proper  and  intelligent  care  of 

Q  attacked,  and  a  knowledge  of  the  importance  of  keeping  the 

warm  and  protected  from  the  risk  of  catching  cold.     Notifi- 

of  measles  was  first  due  to  accidental  circumstances.     The 

otification  Act   was  obtained    by   Huddersfield,   making    it 

ry  to  notify  the  Medical  Officer  of  every  case  of  infectious 

not  properly  accommodated.      Bolton  took  the  matter  up, 

lir  Bill  was  based  on  the  Huddersfield  Act ;  but  they  asked  for 

tained   compulsory   notification  of  all  cases  of   **  small-pox, 

,  or  any  contagious  or  infectious  fever.'*     The  result  was  that 

got  notitication  of  so  many  diseases  coming  under  this  jxenersil 

lat  the  Medical  OHicer,  Dr.  Serjjeant,  <ieemed  it  necessary  to 

note  at  the  head  of  his  forms,  doHning  the  notifiable  diseases  as 

ox,  cholera,  measles,  typhoid  fever,  puerperal  fever,  continued 

liphtheria  and  scarlet  fever.      Measles  was  included  in  the 

ause  most  of   the  cases  notified    had   been   measles.     Still, 

tions  of  this  disease  came  in  so  rapidly,  and  little  or  no  use 

e  made  of  the  information,  that  the  Corporation  felt  some 

step  must  be  taken  to  stop  the  inflow  of  notifications  they 

lot  use.     Accordingly,  in  lJS79  a  provisional  order  knocking 

asles  was  applied  for,  and  this  was  granted  by  the  Local 

ment  Board.     In  1S81  Birkenhead  obtained  powers  vsimilar 

jgiven  to  Bolton,  requiring  the  notification  of  '*  small-pox,  fever, 

,  or  other  dangerous  infectious  disease,"  and  it  was  suggested 

wte  should  be  sent  to  practitioners  advising  them  that  th(^  term 

Toas  infectious  disease"  included  scarlatina  and  diphtheria 

At  the  meeting  of  the  local  Health  Committee  at  which  this 

was  to  be  decided,  a  member  asked,  "And  why  not  measles?'' 

cber  did  his  best  to  show  the  difficulty  of  making  use  of 

tions  of  measles,  but  the  Committee  had  their  own  way,  and 

was  accordingly  inserted.     Taking  his  reports  he  found  that 

ten  years  1882-91  there  had  been  15,007  cases  notified,  out 

h  9,U54  were  measles,  and  94  German  measles ;  thus  showing 

wards  of  60  per  cent,  of  all  the  cases  notified  were  measles,  in 

of  which  little  or  nothing  could  be  done. 

P.  BooiJBTBR  (Nottingham)  felt   that   many  of  them  could 
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hardly  agri»e  altogether  with  either  party  in  the  debate.  A  certain 
amount  <»f  notifii^tion  was  necessary,  but  we  were  not  yet  prepared 
to  deal  with  measles  as  we  dealt  with  small-pox.  Among  Dr.  Thom- 
s»m's  recommendations  one  stood  out  prominently — "  Keep  infected 
cluldri'n  within  their  own  homes" — and  this  recommendation  he 
could  strongly  endorse.  Li  Nottingham  they  depended  largely  upon 
school  officials  for  the  notitication  of  measles,  and  during  the  severe 
KxmI  epidemic  of  1^9()  they  had  learnt  much  about  the  incidence  of 
the  disease  from  this  80un*e,  and  thus  been  enabled  to  secure  to  a 
considerable  extent  the  detention  (at  home)  of  infected  households — 
t^^gether  with  the  adoption  of  other  measures  of  prevention.  Dr. 
Thome  Thorne,  in  his  introduction  to  Dr.  Thomson's  report,  had 
expressed  the  ho|)e  that  by  postponing  attacks  until  after  the  second 
year — that  of  maximum  case  mortality — the  aggregate  fatality  from 
measles  might  be  reduced,  but  the  speiaker*s  recent  experience  during 
(he  I v'^Qi)  epidemic  in  Nottingham  (which  had  occurred  after  almost 
exactly  twice  the  usual  interval)  went  to  show  that  such  an  extension 
would  simply  result  in  increasing  the  dimensions  of  the  outbreak. 
The  number  of  deaths  during  the  year  had  been  almost  exactly 
doubled  as  a  result  of  doubling  the  length  of  the  interval  between 
the  local  outbreaks.  Thev  were  told  that  much  could  be  done  in  the 
way  of  se<*iinng  a  general  recognition  of  measles  as  a  dangerous 
infectious  disease,  by  educating  the  pubUc ;  but  in  all  probability  the 
public  would  decline  to  regard  measles  as  a  serious  disease  until  they 
had  a  higher  case  mortality  than  at  present.  The  light  regard  in 
which  measles  was  held  by  many  led  them  to  dispense  with  medical 
attendance,  and,  without  this,  efficient  notification  upon  the  usual 
lines  could  not  be  secured :  nor,  in  cases  of  wilful  exposure  of  infected 
persons  (Sec.  12(>,  Public  Health  Act,  1875),  could  a  conviction  be 
obtained  without  proof  of  medical  attendance  and  diagnosis.  He 
quoted  a  case  in  illustration,  in  which  forty-two  children  were 
infected  through  attending  a  ball  at  which  a  child  suffering  from 
measles  was  present,  but  in  which  he  was  advised  that  it  was  useless 
to  prosecute  the  guilty  parties,  for  lack  of  proof  of  knowledge  on 
their  part  of  the  nature  of  the  disease — no  medical  man  liaving  been 
called  in.  With  regard  to  isolation  at  home  among  the  poor,  be 
said  that  it  was  out  of  the  question.  The  children  could  be  kept 
away  from  school  and  domiciled  at  home,  but  isolation  proper  was  in 
the  majority  of  cases  impossible.  Dr.  Thomson  had  laid  stress 
upon  the  desirability  of  thorough  disinfection  after  each  case.  This 
also,  he  regretted  to  say,  had  proved  in  his  recent  experience  to  be 
impracticable.  With  respect,  moreover,  to  the  provision  of  adequate 
hospital  accommodation  to  meet  the  requirements  of  large  working* 
class  population  in  epidemic  times,  he  was  afraid  he  must  express  a 
similar  opinion.  The  cost  of  provision  for  the  isolation  of  scarlet 
fever — without  mentioning  other  complaints — was  already  held  by 
many  to  be  a  heavy  burden,  and  when  people  heard  that  to  make 
similar  provision  for  measles  would  cost  thrt^e  or  four  times  as  much, 
they  would  absolutely  refuse  to  have  anything  to  do  with  it. 
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JoHXSToyB  (Ilklej)  said  the  reader  of  the  paper  had  said 
ing  against  measles  notification  excepting  that  it  had  done 
^  harm.  He  had  had  seven  years'  experience  of  notification 
and  had  whooping  cough  notifiable  tor  the  same  time,  and 
cause  for  regret  that  they  had  been  scheduled.  He  had  never 
»  fortunate  as  to  have  a  single  year  free  from  measles.  In 
)  had  a  small  epidemic  which  was  checked  by  notification,  and 
lelp  of  the  elementary  school  teachers.  It  was  of  the  utmost 
nee  to  have  earlv  intimation  of  an  outbreak  of  measles,  and 
nes  sooner  from  medical  men  than  teachers.  So  far  as 
s  went  he  had 


In  1891  26  cases. 
„  1892    9      „ 
.,  1893    6     „ 


In  1894      5  cases. 

,,      lo«70  O  4, 

„  1896  195      „ 


ber  outbreak  was  not  due  to  any  failure  of  notification  but  to 
that  a  child  was  brought  into  the  town  already  suffering  from 
ase.  A  diagnosis  was  made  by  a  medical  man  twenty-four 
fter  the  introduction  of  the  child,  and  the  case  carefully 
,  as  were  the  other  children  in  the  liouse,  but  owing  to 
18  young  relations  visiting  the  house  it  was  impossible  to 
the  disease  in  this  instance,  yet  these  195  cases  represented 
when  compared  with  the  susceptible  material  in  the  district, 
horities  adopted  a  method  of  isolation,  closed  the  day  and 
schools  for  no  less  than  six  weeks,  and  would  have  succeeded 
tter  in  keeping  the  cases  down,  but  one  of  the  Clergy  of  the 
beld  a  Sunday  afternoon  service  for  the  children  in  the  church 
aateriaUy  counteracted  the  good  done  by  the  closing  of  the 
Although  the  1896  epidemic  was  not  prevented  earlier,  it 
due  to  failure  of  notification  for  against  this  instance  they 
his  precaution  been  enabled  to  arrest  four  other  epidemics  by 
lation  in  the  fever  hospital.  It  is  unnecessary  to  have  each 
al  case  of  measles  notified,  the  first  case  in  each  house  would 
lent,  for  the  Act  was  not  made  for  the  purpose  of  supplying 
)ractitioners  with  half-crowns,  but  to  enable  the  authorities  to 
quate  precautions  against  the  outbreak  becoming  general.  So 
ucatiog  the  parents  was  concerned  he  did  not  think  much 
e  gained  in  this  direction,  for  without  the  notification  of 
being  necessary  they  would  run  great  risks  by  scarlet  fever 
ten  mistaken  for  measles,  and  treated  lightly  by  parents,  and 
i  outbreaks  generated.  The  death  percentage  from  measles 
•  properly  been  referred  to,  but  we  should  look  further  to  the 
nal  inconvenience  arising  from  it ;  a  man  could  not  ^o  to  his 
ing  to  the  sickness  in  the  house,  his  income  ceased,  and  much 
lience,  both  personal  and  in  business,  was  caused.  He  had 
td  a  year  free  from  scarlet  fever,  but  during  the  past  twelve 
had  never  liad  anything  like  an  epidemic,  yet  the  notifica- 
khis  disease  was  of  little  value  as  a  preventive  till  they  got 
lation  hospitals.     And  so  it  was  hardly  fair  to  assume  that 
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measles  would  go  on  at  its  present  rate  if  the}'  had  hosijitaU  for  ita 
retention  and  ieotation,  Iiim  own  opinion  being  that  the  increase 
ill  e);pendiiure  would  not  be  anything  like  that  anticipaied.  Nothing 
like  iho  full  advantage  of  the  Xotitiuation  Act  would  ever  be  ex- 
perienced until  s()me  method  of  isolating  the  diseases  notified  were 
available. 

Dr.  G.  Brown  (Colche.><ter)  said  they  had  had  notification  of  measles 
and  whooping  cough  in  Colchester  since  189U,  and  he  hud  never 
regretted  their  being  scheduled.  Where  at  first  people  regarded  an 
attack  of  measles  most  trivial,  they  now  attached  importance  to  iL 
Kot  only  was  the  home  thoroughly  inspected,  but  disinfection 
resorted  to,  and  this  not  only  prevented  the  spread  of  the  disorder, 
but  taught  the  people  the  value  of  cleanliness.  The  greatest  educa- 
tional factor  in  preventing  the  spread  of  these  infectious  diseases  is 
their  compulsoi-y  notification.  Last  year  four  new  cases  were  im- 
ported into  Colchester,  and,  being  notilied,  means  were  taken  to 
prevent  the  extension  of  the  disease  to  others,  with  fiuccessfld 
results.  The  disease  extends  where  the  poi)utation  is  most  crowded, 
but  the  mortality  is  greatest  everywhere  in  those  cases  where  clean- 
lineas  prevails  least,  and  where  the  homes  are  overcrowded  with 
children.  In  the  Camp,  where  more  stringent  measures  can  be  taken 
for  preventing  its  extension  than  amongst  tlie  civil  population,  tha 
disease  has  been  kept  more  under  control,  and  its  extension  jiro 
tanlo  limited. 

Dr.  J.  Fletoheb  Little  (Harrow)  stated  that  in  his  district  of 
Harrow  they  had  an  isolation  hospital,  yet  in  spite  of  immediats 
removal  of  cases  and  everj-  precaution  they  were  continually  re- 
infected with  scarlet  fever  from  London.  So  witli  measles,  from 
which  last  year  they  had  five  deaths.  At  times  measles  raged  in  the 
town,  yet  he  had  no  means  of  obtaining  statistics  relative  tu  the 
disease  hitherto.  He  liad  recommended  that  measles  be  scheduled 
atnoug  the  notifiable  diseases,  with  the  understanding  that  only  the 
first  ease  from  each  house  should  be  notified.  He  regarded  it  u 
pessimistic  to  regard  it  as  something  with  which  they  were  unable 
to  cope,  aud  at  the  end  of  the  19th  century  somewhat  humiliating, 
&nd  he  was  glad  that  gentlemen  were  taking  up  various  methods  bj 
way  of  experimenting  as  to  the  best  way  of  dealing  with  it.  Were 
notification  of  measles  made  comjiulsory,  then  in  all  pi'obability  con- 
cealment would  follow,  owing  to  the  breadwinner  being  kept  at 
home,  and  in  cases  where  this  was  enforced  he  contended  the  family 
should  be  compensated  out  of  public  funds.  Outbreaks  of  measlee 
were  of  an  uneven  character,  and  were  so  different  to  other  disea8e% 
that  it  ought  to  be  dealt  with  by  the  nation  at  large,  and  not  bj* 
separate  districts ;  and  to  do  this  he  suggested  the  establishment  o 
itinerant  sanitary  officials  from  the  Local  Uoverninent  ]3oard,  whi 
could  be  immediately  sent  to  supplement  the  regular  local  etal 
whenever  an  outbreak  of  an  epidemic  character  was  notified.  Ha 
made  the  suggestion  with  all  humility,  yet  he  believed  if  it 
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pon  ther  would  be  able  to  check  measles  as  they  were  able  to 
i^Ti  other  infectious  diseases. 

CiLUAMAX    (Dr.   £.   B.   Forman,   London)    expressed    the 

iterest   he  had   felt   in   the   proceedings   of   the    meetiiiir : 

W  was  he  struck  with  the  remarks  of  Dr.  Armstrong.     Thev 

ird  much  with  re^rd  to  the  necessity  of  isolation  as  an 

I  to  notification.    Dr.  Orme  Dudfield  had  written  to  him 

lotification  would  be  of  no  value  without  isolation.     There 

out  an  equal  number  for  and  against  notification  among  tht* 

i.    He  noticed  that  in  Dr.  Shirley  Murphy's  annual  report 

London   County   Council  that  a   majority  of  the  \'ostrie> 

mded  notification   if   it  could  be  combined   with   hospital 

I.     But  thev  had  to  consider  what  would  be  neces-arv  under 

nimstances.     It  would  be  remembered  that  in  Ixmdon  the 

ilitan  Asylums  Board  had  to  proWde  for  the  paupers,  and. 

ally,  did  so  for  others  also,  and  if  they  were  to  comi)el  the 

to  hospital  of  cases  of  measles,  it  would  be  a  matter  for 

if  the  treatment  were  always  to  be  gratuitous.     In  answer 

stion  someone  put,  he  (the  speaker)  would  be  in  favour  of 

Scation  of  the  first  case  only  in  a  house.     On  the  matter  of 

n  in  these  subjects,  he  (Dr.  Forman)  happened  to  know  Dr. 

d  had   been  successful  in  bringing  home  to  the  minds  of 

liat  measles  was  not  always  of  the  trivial  character  it  was 

1  regarded,  by  distributing  handbills  in  his  district.     It  was 

?s.sary  to  teach  hygiene  in  a  highly  scientific  manner  to  do 

he  Technical  Education  Board  of  London  was  sending  out 

,  mostly  ladies,  to  teach  the  laws  of  health,  and  inculcat«? 

mmon-sense  principles  in  these  matters.     They  had  had  a 

le  and  exhaustive  paper;  Dr.  Kenwood  had  thrown  much 

t  on  his  subject.     Whether  they  agreed  with  his  conclusions 

he  was  sure  they  would  all  agree  with  him  in  moving  to 

wood  a  most  hearty  vote  of  thanks.     lie  (Dr.  Forman)  had 

pleasure  in  doing  so,  for  Dr.  Kenwood  was  Medical  OHicor 

i  for  Stoke  Xewington,  which  was  a  ])art  of  the  district 

5  (the  speaker)  represented  in  the  London  County  Council. 

"jESTiY  Kexwood  (London),  liaving  briefly  acknowledged  the 
tion  of  the  audience,  said  that  he  must  dift'er  from  Dr.  News- 
Q  his  statement  that  the  same  arguments  used  against  the 
ion  of  measles  would  apply  almost  equally  to  all  other 
IS  dL<eaHes.  There  were  several  very  special  n»asons  why  tlie 
»  be  gathered  from  the  notification  of  measles  are  less  than 
ise  of  anv  other  notifiable  disi^ase,  and  these  he  hud  indicated 
tper.  Dr.  Armstrong  had  stated  that  while  Dr.  Newsholme 
tself  were  arguing  from  some  |)ersonal  exjKjrience,  Prof.  Cor- 
1  he  (Dr.  Kenwood)  were  arguing  largely  from  a  theoretical 
int.  Whereas  they  all  valued  very  highly  any  opinion  ex- 
bv  Dr.  Newsholme  and  Dr.  Armstrong,  he  was  not  aware 
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that  Dr.  Newsholme  had  hod  any  practical  experience  of  notificationv 
and  he  contended  that  the  length  of  time  during  which  the  notifi.- 
cation  had  heen  compulsory  in  Newcastle  was  too  short  to  admit 
of  Dr.  Armstrong  proving  the  value  of  the  measure.  He  would 
study  with  great  interest  Dr.  Armstrong's  figures  at  the  end  of  five 
years,  for  he  felt  assured  that  if  good  results  were  to  be  obtained 
from  the  notification  of  measles  in  large  urban  districts,  the  energy 
and  ability  of  Dr.  Armstrong  would  secure  them.  He  would  like  to 
point  out  that  he  had  not  committed  himself  to  the  wholesale  con- 
demnation of  notification  that  Dr.  Johnstone  and  some  others  had 
seemed  to  infer.  At  the  end  of  his  paper  he  had  expressed  it  as  his 
opinion  that,  under  certain  circumstances,  notification  might  profS 
of  value  in  rural  districts.  There  was  just  one  other  point  he  would 
refer  to,  and  that  was  that  it  had  struck  him  that  those  who  had 
spoken  in  favour  of  notification  had  been  careful  to  avoid  aJl  refer- 
ence to  the  Table  appended  to  the  paper.  This  Table  showed  the 
results  of  ^\e  years'  trial  in  seventy-seven  districts,  and  the  results, 
to  his  mind,  almost  warranted  his  conclusions. 

A  vote  of  thanks  to  the  chairman  brought  the  proceedings  to  a 
close. 
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SANITARY  INSPECTORS. 

L  Wyntbr  Bltth,  Barrister-at-Law,  M.O.IL,  St. 

Marylebone. 


)nrse  of  lectures  and  demonstrations  you  are  about  to 
rt  in  have  for  their  primary  object  the  training  of  men 
men  as  soldiers  and  officers  in  the  disease  preventive 
•  ;  an  increasing  army,  whose  campaigns  endure  for 
\iCfie  weapons  are  not  Kemingtons  or  Maxims,  but  in  the 
leanliness,  isolation,  disinfection,  and  the  natural  and 
at  agencies  of  sunlight  and  fresh  pure  air. 
public  healtli,  which  forms  the  subject  of  tlie  course  of 
i  is  not  a  pure  science  like  mathematics,  physics,  Che- 
or  botany,  but  rather  the  application  of  many  branches 
dedge  to  the  promotion  oi  healthy  existence — to  the 
I  of  premature  death. 

5  present  development  hygiene  is  a  thing  of  our  own 
at  some  of  the  more  important  mechanical  and  engi- 
appliances  connected  with  drainage  and  water  supply 
en  in  use  ages  ago.  The  modem  archaeologist  uncovers 
led  streets  of  prehistoric  cities,  and  rarely  fails  to  find 
s  which  were  evidently  destined  for  the  suj)ply  of  pure 
and  other  conduits  whose  office  was  to  conduct  away 
aids.  There  is  little  doubt  that  whenever  men  collected 
r  in  walled  cities,  the  more  obvious  foul  collections  were 
i  by  workers  specially  appointed  for  this  office. 
re  trustworthy  records  exist,  as  in  the  case  of  Rome, 
ore  glimmerings  of  a  sanitary  authority,  of  sanitaiy 
and  regulations.  Two  thousand  three  hundred  years 
ne  established  officers  called  Ediles ;  these  Ediles  saw  to 
air  of  the  network  of  Koman  public  sewers,  the  cleansing 
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i!!v*u!vMti\i.  w::v:;  ,iro  •::  :ho  ::::;e:cv:iih  cent  un"  enforced  bylaw; 
ihixi  is  to  s;iv,  scvai-Htioii  v^t  t:io  sick  fr^>m  the  healthy,  a  strict 
siir\v'ill;»Kv  ot  tIk-  ix^rrs,  the  abatement  of  overcrowding 
sauitarv  insjvotion  and  tlu*  destruction  of  grievously  infected 
urticlos.     Lovautiuv*  pluiruo  is  oxtinot  in  England,  but  there  is 
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g  in  our  climate  or  soil  hostile  to  it^  invasion,  as  shown  by 
ccessive  invasions  ealminating  in  the  disaster  of  m()5. 
the  same  squalid  filthy  surrounding  pla^e  im]x)rted 
he  East  may  even  now  spread  and  sustain  its  notorious 
ratation  for  fatality.  The  recent  outbreak  in  Hong  Kong 
filthy  Chinese  Quarter  and  its  spread  from  thence  to 
re  matters  of  common  knowledge  and  dcej)  concern. 
Il-pox,  in  its  direst  eighteenth  century  form,  little  inferior 
ae  in  fatality,  disfi^ring  those  who  died  beyond  recogni- 
anding  indelibly  those  who  survived,  excited  in  its  way 
?rror. 

er's  great  discovery  of  vaccination  was  made,  or  at  all 
practised,  in  1798.  The  truth  and  value  of  this 
y  has  been  attested  by  successive  commissions  of  enquiry'. 
»rity  of  the  recent  commission  in  their  final  report  lay 
pen  the  cumulative  evidence  all  pointing  to  the  conclu- 
t  vaccination  has  a  protective  effect  in  relation  to  small- 
t  is  however  not  my  intention  to  dilate  upon  vaccination 
y  mention  it  incidentally  and  as  a  part  of  sanitary 
The  disease  was  not  only  combated  by  vaccination  but 
isolation  and  disinfection,  and  its  course  has  taught  all 

officers  much. 

however,  to  cholera  that  the  sanitary  officer  is  most 

I  for  popular  movements  in  aid  of  an  efficient  sanitary 
We  have  had  four  great  outbreaks  of  cholera :  one 

,  a  second  in  1849,  a  third  in  1854,  and  a  fourth  in 
Each  of  these  outbreaks  has  directly  or  indirectly 
legislation,  and  stimulated  local  authorities  into  activity. 

II  outbreak,  combined  with  observations  on  the  general 
e  of  fevers,  stimulated  an  enquiry  into  the  conditions 
hich  the  masses  of  our  population  lived.  The  results 
nquiry  were  published  by  tne  late  Sir  Ed.  Chadwick  in 
jrate  volume,  entitled  *'  Report  on  the  Sanitary  Con- 
t  the  Labouring  Population  of  Great  Britain."  This 
dtiated  the  Royal  Commission  of  1843-5,  and  culminated 
ret  general  Public  Health  Act,  1848. 

in  tliis  brief  sketch  of  a  portion  of  sanitary  history  I 
rt  omit  the  influence  of  statistical  enquiry.  The  first 
i^as  taken  in  1801.  This,  when  combined  with  the 
\  and  causes  of  death,  gave  data  for  the  statistician  to 
i  effect  of  sanitary  measures,  and  it  was  soon  recognised 
ite  irrespective  of  the  infectious  classes  of  disease,  a 
litary  environment  prevented  general  maladies — those 
lad  not  hitherto  been  recognised  as  preventable — and 
span  of  human  life  could  be  prolonged  by  the  adoption 
iiy  supervision  and  regulation. 
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It  was  also  recognised  that  volmitavy  adoption  of  tlie  prin- 
ciples of  hygicae  by  thu  eoveniine  bodies  of  our  towns — still 
less  by  individuals — was  likely  to  be  uticertaiii,  spasmodic,  and 
unsatisfactory ;  tliat  the  main  principles  of  hygiene  would 
have  to  be  made  move  or  less  compulsory;  and  that  there  would 
necessarily  have  to  be  proper  officers  appointed,  not  here  and 
there,  but  right  throughout  the  land. 

It  was  then  somewhat  in  the  way  I  have  sketchetl  out  that 
the  office  of  sanitary  inspector  originated.  At  first  it  appeared 
to  many  that  the  office  required  few  qualifications,  nuisances 
were  confused  with  stinks,  everything  that  smelt  offensively 
was  a  nuisance,  and  the  main  object  was  to  find  out  tJiese 
smells,  the  sanitary  inspector  was  a  smeller,  an  inspector  of 
stinks.  This  is  I  trust  a  thing  of  the  past,  the  misleading 
name  of  inspector  of  nuisances  is  still  retained  in  the  older 
statutes,  but  in  the  more  recent  the  title  of  sanitary  inspector 
is  substituted.  The  efforts  made  by  tlus  Institute  by  the  estab- 
lislimeiit  of  examinations  and  of  an  educational  course  have 
abolished  the  inspector  of  stinks  and  replaced  him  by  trained 
skilled  observers,  by  men  who  though  they  may  in  some  portion 
of  the  daily  routine  have  to  do  lowly  offices  yet  do  them  with 
lofty  aims. 

TuE  Education  ok  tub  Sanitahy  Inspector. 

The  amount  of  education  a  sanitary  inspector  requires 
depends  so  much  upon  the  equipment  the  student  starts  with 
that  no  general  rule  can  be  laid  down  applicable  to  eveiy 
individual. 

The  value  of  a  sound  preliminary  education  is  obvious;  & 
young  man  or  woman  with  faultless  spelling,  clear  handwritings 
and  a  good  general  knowledge  has  an  immense  superiority  ove 
a  person  who  from  lack  of  opportunity  or  idleness  writes  ani 
spells  badly  and  possesses  no  technical  knowledge. 

Certain  trades  have  a  great  advantage,  for  example,  that  o  _ 
the  builder  or  the  plumber;  a  first-class  builder  has  had  td 
acquire  a  large  amount  of  detail  with  regard  to  the  construction 
of  houses,  and  as  to  drainage  be  is  accustomed  to  intricate 
calculations,  and  lias  therefore  already  learned  matters  which' 
others  will  have  to  acquire;  so  agaiu  the  plumber,  be  haS' 
spent  many  years  in  tracing  out  pipes,  in  devising  it  may  be 
or  in  fixing  sanitary  apparatus,  and  therefore  begins  the  study 
of  hygiene  on  an  excellent  and  practical  basis. 

A  good  inspector  is  a  person  of  quick  observation — the 
powers  of  observation  differ  widely.  Those  inspectors  who  are 
particularly  keen,  rapid  observers  will  run  through  a  house  with 
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leatest.  celerity ;  yet  in  those  few  minutes  they  will  know 
at  can  be  known  about  the  sanitary  structure  and  ap- 
es of  that  house  by  superficial  inspection.     If  more  is 
ed,  that  can  only  be  obtained  by  excavations  and   by 
le  tests.     They  will  tell  you  the  number  of  rooms — the 
il  structure  of  walls,  woodwork,  stairs — the  number  of 
18,  clean  or  dirty,  directly  connected  or  not — the  nature 
lount  of  the  sanitary  accommodation — the  disposal  of  dust 
ventilation  of  the  soil  pipe — and  many  other  matters, 
khe  other  hand,  those  who  are  not  gifted  with  the  faculty 
d  observation,  or  have  not  been  able  to  acquire  it,  will 
ertainly  overlook  some  essential  defect;  defects  which 
ight  to  have  taken  note  of.     Hence  my  first  injunction 
ould-be  sanitary  inspector  is  to  cultivate  and  train  his 
Dg  powers,  and  to  test  them  by  writing  from  memory 
of  any  premises  he  may  visits 

Institute  attaches  the  utmost  importance  to  teaching  by 
if  the  senses.  You  may  have  to  read  pages  of  descrip- 
t,  and  then  not  quite  understand  what  it  is  all  about ; 
J,  if  you  see  ancf  handle  the  thing  itself,  its  use  and 
is  immediately  manifest.  Better  than  all,  knowledge 
quired  is  not  so  easily  forgotten  as  that  learned  bv  book, 
e  who  have  entered  for  the  course  of  lectures  will  have 
Drtunity  of  studying  on  the  spot  the  construction  of 
works,  waterworks,  disinfection  stations,  healthy  and 
1  meat,  laundries,  common  lodging-houses,  shelters,  and 
a  few  offensive  trades.  If  these  demonstrations  are 
y  taken  advantage  of  they  will  replace  much  reading, 
e  Metropolis  not  only  are  there  no  end  of  object  lessons 
streets,  but  there  are  also  convenient  collections  of 
n  museums  illustrating  sanitary  science,  as  for  example 
•kes  Museum  and  the  Museum  at  Hornsey.  I  rejoice 
see  that  the  chief  towns  are  following  the  example,  and 
ling  Museums  of  Hygiene.  Such  a  Museum  as  the 
Museum,  at  first  entry,  does  not  appear  remarkably 
re ;  the  exhibits  require  for  the  most  part  some  study, 
■e  relics  of  a  barbarous  hygienic  age,  othei's  are  the 
jvelopments  designed  for  health  and  comfort, 
r  as  examinations  can  be  made  practical  those  of  the 
e  are  so :  models,  plans,  and  drawings  are  placed  before 
ninee;  mortars,  cements,  pipes,  and  sometimes  speci- 
f  healthy  and  diseased  meat  adorn  the  examination 
id  strike  no  small  feeling  of  dismay  into  the  mere  book 

I  may  come  a  time  when  some  actual  preliminary  train- 
be  required  of  candidates  before  they  are  permitted  to 
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receive  their  certificate  of  fitness.  The  only  circumstance  tliat 
has  withheld  the  Institute  from  makine  such  a  repulatioii  is 
the  flearth  of  facilities  for  this  j>ractioar  training.  In  all  the 
craft.1,  such  as  tliat  of  the  carpenter,  the  plumber,  the  painter, 
a  greater  or  longer  period  of  service  is  necessary.  In  all  the 
professions  practical  work  is  insisted  on  before  admission  into 
the  ranks.  Local  authorities  for  the  most  part  expect  to  be 
supplied  by  the  Institute  with  Inspectors,  and  many  of  them 
ima^ne,  because  he  or  she  holds  the  certificate,  that  they  are 
perfectly  fit  to  at  once  take  up  the  duties  of  the  office.  All 
that  is  affirmed  in  that  certificate  is  that  the  candidate  has 
passed  an  examination  in  certain  subjects,  but  some  really 
require  miich  experience  before  they  make  really  good  and 
useful  Inspectors.  Some  Inspectors  take  pupils,  sometimes 
with  the  knowledge  of  their  Boards,  more  often  without.  The 
local  authorities  should  give  every  assistance  in  their  power,  by 
freely  allowing  all  sanitary  inspectoi-s  to  instruct  aspirants 
practically  in  the  duties.  Another  and  perliaps  more  effectual 
way  is  to  employ  assistant  inspectors  at  a  small  ntte  of  wage. 
A  few  months  of  experience  as  an  assistant  inspector  in  any 
large  centre  of  population  will  give  at  all  events  some  insight 
into  the  nature  of  routine  work. 

Although  the  study  of  sanitary  construction  and  appliances 
can  be  profitably  pursued  with  but  little  reading,  a  certain 
amount  of  book  study  is  necessary ;  for  example,  the  laws 
relating  to  public  health  must  be  perused  and  certain  parts 
committed  to  memory.  The  Englisli  sanitary  law  as  a  whole  is 
far  in  advance  of  that  of  any  other  country.  At  the  same  time 
it  is  volnminous  and  in  parts  confusing  and  inconsistent.  The 
multiplicity  of  statutes  is  becoming  a  serious  evil.  In  my 
humble  opinion  present  day  le^slation  is  more  or  less  a 
legislation  of  compromise,  it  will  not  compare  in  clearness  of 
definition  in  phraseology  and  in  logical  sequence  with  that  of  forty 
years  ago.  Consolidation  of  cognate  Acts  is  from  time  to  time 
effected,  but  immediately  the  scattered  statutes  are  amalgamated 
successive  sessions  pi-oduce  successive  amending  bills  many  of 
which  pass  into  law  and  so  in  a  few  years  the  number  before  and 
after  consolidation  is  about  equal,  the  law  has  still  to  be 
laboriously  dug  out  of  heaps  of  printed  papers.  What  is 
required  for  the  sanitaiy  law  is  true  codification,  and  if  the 
whole  is  to  be  thrown  into  a  code  subsequent  amendments 
should  not  take  the  form  of  sej^arate  statutes  but  merely 
insertions  or  substitutions  of  articles  in  the  code.  So  that  year 
by  year,  just  like  bringing  out  editions  of  an  old  work,  new 
editions  of  the  code  would  be  issued. 

All  the  sanitary  statutes  save  certain  local  Acts,  and  many 
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ard  works  on  the  law  are  to  be  found  in  the  library 
bed  to  this  Institute*  So  again  manuals  of  hygiene,  of 
tics,  of  sanitary  plumbing,  of  sanitary  construction,  and  a 
er  of  works  of  reierence  are  also  in  the  library.  Most  of  the 
als  have  been  written  by  personal  friends  of  my  own,  I  am 

myself  of  publishing  certain  works;  you  will  therefore 
understand  why  I  decline  to  recommend  any  particular 
fco  the  student.  The  best  plan  is  to  consult  them  all  and 
read  carefully  the  one  which  the  student  thinks  is  most 
Ki  for  his  own  requirements.  Those  who  wish  to  keep 
slVes  au  courant  with  the  advances  of  sanitary  science 

read  as  they  are  published  the  reports  of  the  Medical 
tment  of  the  Xiocal  Oovemment  Board.  We  also  possess 
n  excellent  series  of  Journals;  as  for  example,  the 
il  of  this  Institute  appearing  quarterly,  the  monthly 
il  of  the  Society  of  Medical  Officers  of  Health,  and  the 
ly  Secord  which  is  issued  weekly.  Those  who  are 
te  will  also  find  that  there  is  an  enormous  mass  of 
listic  literature  published  in  Europe ;  Germany,  France, 
Jforway,  Sweden,  and  even  Spain  have  all  their  hygienic 

s. 

Sanitary  Inspector  cannot  enforce  laws  that  arc  beyond 
Dprchension  of  the  people,  and  that  is  why  conferences 
igresses,  with  sanitsiry  exhibitions  such  as  the  Institute 
ely  held  at  Newcastle-upon-Tyne,  have  such  a  distinct 
onal  advantage,  and  are  so  valuable.  They  bring  before 
)lic  the  vast  extent  of  the  subject.  Had  it  not  been  for 
operation,  indeed,  of  the  English  public  it  would  have 
ipossible  to  have  carried  out  the  sanitary  laws  and  regu- 
It  is  useless  to  attempt  sanitary  reform  on  a  large  and 
e  scale  in  any  nation  unless  the  nation  itself  is  educated 
the  standard  of  appreciating  it.  One  of  the  causes  of 
brtunate  war  in  South  Africa,  without  a  doubt,  was  the 
erstanding  of  the  native  races  of  our  attempts  to  exter- 

rinderpest  by  slaying  all  cattle  suspected  of  infection, 
tutored,  uncivilized  man  who  sees  in  epdemic  and  epi- 
he  malignancy  of  an  offended  deity  or  evil  spirit,  cannot 
bend  the  efforts  of  the  white  man  stored  with  centuries 
dedge,  who  has  forsaken  sacrifice  and  propitiatory  offer- 
•  the  more  effective  weapons  of  disinfection,  of  isolation, 

the  destruction  of  carriers  of  infection.  One  of  the 
i  services  that  this  Sanitary  Institute  has  done  is  to 
ise  knowledge.  Here  we  feel  the  importance  of  dif- 
into  the   humblest   cottage   the   eternal   principles   of 

of  cleanliness,  of  the  dangers  that  lurk  in  corrupt 
n  tainted  food. 


?5  :€  ^.kyrzAMT  nrspEcroBS. 

Tr=      >      -    -^i    ~^.'>  "r-iTr-L   rf  iz.  tlie  c«?urse  of  lectures  for 

^  ■  -   >    r.-r  .  .. -.:^    >,  I  ^v-;.  i  frrmi'iableone — sanitair 

.. "»      :-*...-     "  ^s:..-  'rv^    T-i,-:.--  srrctj.  izLfrctious  diseases,  disin- 

■  .  •    .:.    "^  ■--<-         i::  :nu.=>    n   r=iirj:c  :o  meat  supply,  venti- 

.:.■    ..  ^■..^•'.    ,:.    V-"^"-^    •.■izi":*«r?  ^^jrk,  sanitar\' appliances, 

:   ..r<    .r^.    .^.  ^-  *  tt-o  .  ^■:i'^cc'^.     The  question  naturally 

-.  ■>!:-.    V*-.-         ::>*-:*•.>£•  >x>-  -^1:1:  :c  know  all  these  things t 

>    ^-  :    r.:ii:  -     r     iir  .or^  Towns  the  duties  of  an 

.:>.-:.  '  ■  ..^    •-.  •  .::.:::;  <.>?-' alis^i-i.  iiv-l.ied.  distributed;  to  one 

5-  i».^-  .  .     ■-.  -<:.  r  - -'-.t  i:    r  z'lti  >.u:::^:er-houses :  to  another 

■  >.    :i-.*..-s-       i    ::  .^     ::^^^•''-  2: s  rc»:r^^t:>  solelv  to  factories  and 

•   rs>v:   .  >     •.       .u-'  r   V  -:».    Mrnyir^  oct  of  the  Canal  Boats 

A    ^     ^  >•      :    ^  1 -.  :\:>  -  r  -ani-  :>iz:i:cvs :  and  so  on.     This 

>    i   -.^•:     :    i  •■-..:l-.     >tf*j:iyr»f.  ?ci^!i^.v,  the  crafts  and  the 

!-*•>   1.     .^.    *  >v  1-   ii:'i::oif  ^.   •lit'  ,r-cv>?ntr3iion  of  individual 

^>    .:   I  <:::i.     •*-:^  ;r  :.:«f  "ri^;  bjnrsrh  of  knowledge.     There 

-^  .     t-it.L'-'  . .      .      :    i  S'vr,'-!  ^:-;i:c->t  who  devoted  a  greater 

■v.-     ^  ;:    • -^  :  ■;:  -    :.:c  ^-ir*!  i::*  t.'cni*    f  crystallization  in  which 

>,.  .1-     -:iv   >  '  iL-n:   "t  rrarjir*:.     He  is  stated  to  have  had 

.  '.    \^'--     ■«'   'v.x.-^  :ac!i  :ii  '-j:s  v*3rt\?r.  that  ••his  studies  had 

x».  :   ^'    -  *  .x\  '      V*v>  :■  r«,^:c:'n:^r:  :s^  however,  fatal  to  the 

>*     v    •  r-:i  f*"    SrVrr:^  t,'  Jk  surso:  uont  |ierio(L      A  doctor 

M>  *:•.  :v.*  ^'^  \    ■>,■'■    •'  i::^rvi::;- .  ,'-h^-c::srry.  physiology,  pathology, 

i    •.  *.i :»,...>    c'^jr  "-   ii  c«^>^  ■  ":c:  JLTTemTurvis  he  drifts  along  the 

>-r\  i."     .:    .;i»rr,.-  -v.  x::i:  jirrjius  a  po*t  in  which  his  daily 

r.\.- •  ■,    M^  ':  .:  '  '.:'■:  rv-:i::;c:  v  riuiKv  of  the  earlier  studies. 

M'*   .*^"  v''.**\f/^,  .*:  .i:Mr.c.*v.  :oL^r:ibIv  decent  in  its  dav,  but 

r.v,'r'.  L\^'^  V   rv.s"-.     ••.*•*,  >ji<  I'^c  r.o  application   for  the  past 

r-^\'\'r-  ;.,AT>s  ':..:  I  ."d.:  v  c*-'  :hrvt:i:h  the  common  mill.    So 

'i'k'^:':  :!x"  <"•-:.■■.!'.:<  ,*f  ::"-s  lr.>:::u:e.   "They  may  not  be  able  to 

diy!y  .1 '.  :>-,'  :>..v^  ^*>:ch  :I:cy  h;i\'e  here  to  learn,  and  to  be 

e\-.i :'■.:*.-:•.:  iv.     K-\v.'\.s:>  or  'x:xw!^\:i::e  does  no  harm.     The  human 

brA'*.  •>  v.o:   /.k«*  li  ivrritTAuttAu — :he  more  you  put  into  it  the 

Uxi  r.v:::   :or  \.':Ivr  r!v!::^ :  b::t  the  more  you  put  into  the 

Irair.  the  u:or\'  ouvaV'-c  ot  rvvreiviug  and  retaining  it  appears 

to  be. 

A  moi.lt ni  air.ovurioi!  is  the  u.lvont  of  ladies  in  the  ranks  of 
s;uiit:irv  insj)ectors  this  is  not  alone  due  to  the  upward  mo>"^ 
nient  of  woman,  her  ;i*>ertiou  of  indei^endence  and  quite 
loizitimato  dcnianvl  to  bo  |vnnittovl  to  earn  tier  own  living  on  an 
e<[ual  tiK^tini:  with  man,  out  it  is  duo  to  a  real  public  want.  So 
long  as  there  an*  creches  infant  s^'1uh>1s,  nursing  homes,  large 
industrial  institutions  employing  female  labour,  public  sanitary 
conveniences  for  women,  the  female  iiisi^ector  will  have  am(de 
sc<»j)e  for  useful  employment.  Thi^se  who  have  been  appointed 
have  been  an  undoubted  success,  each  year  they  are  increasing 
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mber ;  the  increase  is,  it  is  trae  slow,  so  slow  that  it  by  no 

i  follows  that  any  lady  passing  the  Institute's  examination 

)btain  office  within  a  reasonaole  time ;  the  vacancies  are 

y  disproportionate  to  the  candidates — many  are  called,  few 

tL     Hence   at  present  in  this  department  success  will, 

than  is  usually  the  case,  depend  on  influence,  opportunity, 

ood  fortune.     Let  those  wno  live  in  hope  console  them* 

there  are  few  officers  in  the  service  but  who  have  been 

times  disappointed ;  a  first  post  is  always  difficult  because 

ndidate  can  rarely  claim  experience,  after  the  first  post  a 

I  and  better  paid  one  may  be  more  easily  obtained. 

he  advent  of  ladies  is  an  event,  so  also  is  the  greater 

of  a  distinctly  higher  educated  class  of  men  in  the  ranks 

ritary  inspectors.     These  two  circumstances  are  raising 

ass  in  public  estimation,  while  at  the  same  time  the 

ture  is  exalting  the  function  and  adding  to  the  respon- 

'  of  the  sanitsury  officer.     In  the  past  the  Institute  has 

d  no  opportunity  of  improving  the  status  and  increasing 

Sciency  of  the  inspectorial  staff,  and  for  this  the  certi- 

inspector  should   I  think  be  grateful,  indeed,  in  my 

1  the  highest  interests  of  the  certificated  inspector  is 

up  with  and  identical  with  those  of  the  Institute.     Any 

3   of    confiscation,    of    undesirable    amalgamation,   any 

>t  to   deprive  the  Institute  of  a  position  which  it  has 

d,  not  by  self  assertion,  but  by  good,  hard,  honest  work, 

such  attempt  succeed,  cannot  fail  to  affect  injuriously 

crests  of  the  inspectors.     Upon  those  who  have  received 

irst  stimulus  in  hygienic  education  within  these  walls  a 

duty  is  laid  of  supporting  the  Institute  and  opposinf]^  any 

ion  of  its  privileges,  any  nostile  endeavour  to  restrict  its 

of  beneficent  action. 

relationship  of  the  Sanitary  Inspector  to  the  Medical 
of  Health  nas  been,  in  certain  districts,  a  burning  ques- 
nd  one  which  requires  careful  treatment  and  delicate 
jration.  So  far  as  the  Public  Health  Act,  1875,  is 
led,  and  so  far  as  the  Order  of  the  Local  Government 
defining  the  duties  of  the  two  officers  is  concerned,  no 
?  relationship  of  the  one  officer  to  the  other  is  laid  down, 
slationship  is  left  to  the  local  authority.  In  a  great 
ion  of  instances  they  are  perfectly  independent  officers — 
Bpector  of  Nuisances  making  his  reports  direct  to  the 
il^,  and  being,  as  in  the  case  of  the  health  officer,  elected 
Board,  and  accountable  to  the  Board,  and  to  the  Board 
In  a  large  number  of  London  districts,  and  in  many 
lial  towns,  the  health  officer  is  actually  a  chief,  and  is 
iible ;  the  inspectors  make  their  reports  to  him,  and,  save 
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in  some  special  instances,  make  no  reports  direct  to  the  Board. 
I  have  worked  under  both  systems,  and  personally  have  found  no 
inconvenience  fi'ora  eitlier.  There  has  never  been  tlie  slightest 
friction  ;  but  we  have  not  to  consider  what  we  would  like 
ourselves,  but  what  is  best  for  the  public  service.  Taking 
everj'thing  into  consideration,  I  believe  it  is  to  the  interest  or 
the  whole  service  that  the  two  offices  should  not  be  independent, 
but  that  the  health  officer  should  he  the  chief  inspector.  In 
any  case  there  shoidd  be  a  very  definite  understanding.  It  is 
inconvenient,  and  leads  to  scandal,  if  two  officers  should  make 
diametrically  opposite  recommendations  to  the  same  authority. 
Directly  officers  disagree  it  is  bad  for  both  sides ;  soiled  linen 
should  be  washed  in  private,  not  in  public. 

One  of  the  greatest  dangers  to  public  health,  and  to  true 
progress  in  sanitarj'  matters,  is  ovei'-zeal  on  the  part  of  inex- 
perienced officers.  A  man,  after  passing  the  examination  of 
the  Institute,  with  his  head  crammed  with  the  statutes,  with  a 
theoretical  knowledge  of  what  are  good  and  what  are  bad 
sanitary  appliances,  obtains  an  appointment,  and  attempts  to 
revolutionize  suddenly  and  violently  the  whole  of  the  bad  iiabits 
of  the  people,  and  the  faulty  construction  of  ancient  houses; 
he  acts  according  to  the  spirit  and  not  acconling  to  the  letter 
of  the  law.  Case  after  case  is  taken  before  the  magistrate, 
and  case  after  case  is  lost.  lie  has  to  learn  the  hard  lesson, 
that  there  are  Iiosts  of  things  which  ought  to  be  put  right,  but 
that  there  is  no  real  power  to  put  them  right.  It  must  ever  be 
remembered  that  the  Public  Health  Acts  only  <leal  with  coarse 
tangible  nuisances,  and  that  harm  rather  than  gootl  is  done  by 
any  attempt  to  give  large  interpretations  to  the  text.  It  is 
therefore  a  good  rule  to  never  attempt  to  give  a  notice  uuless 
the  facts  in  the  first  place  are  absolutely  certain,  and  in  the 
next  place,  that  the  facts  will  he  likely  to  ensure  a  conviction 
in  a  police  court  when  the  case  is  properly  fought  out  against 
opinions  and  evidence  which  are  likely  to  be  brought  by  the 
defendant.  Constantly  in  our  courts,  cases  come  I>efore  magis- 
trates which,  on  investigation,  have  an  entirely  different  com- 
plexion to  that  which  they  wore  on  being  presented  to  the  local 
authority.  The  officers  are  in  this  way  discredited,  and  the 
sanitation  of  a  district  hindered.  You  cannot  always  apply  the 
same  rules  to  old  property  that  you  can  to  new ;  you  have 
often  to  wait  for  many  things  which  come  in  time  of  them- 
selves. For  example,  premises  may  be  in  a  very  nnsatisfactoiy 
state,  but  if  you  have  ascertained  that  the  lease  will  fall  In 
within  a  twelvemonth,  and  that  the  liouse  will  then  he  pulled 
down,  surely  it  is  more  prudent  and  far  more  effectual  to  wait 
until  the  end  of  the  term.     At  all  events  in  St.  Marylefaone 
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is  the  practice,  and  one  I  think  that  is  well  worthy  of 
.tioD. 

The  Emoluments  of  the  Inspector. 

le  emoloments  of  the  Inspector  are  not  large,  they  vary 
a  bare  living  wage  in  rural  districts  to  say  £350  a  year 
vrns,  but  such  a  salary  as  the  latter  is  rare^  ouite  excep- 
!.  In  the  metropolis  lew  inspectors  get  more  ttian  £3  lOs. 
eek,  a  number  much  less.  The  post  is  therefore,  so  far  as 
'  goes,  not  too  attractive.  When  it  is  considered  how 
isible  the  duties  of  an  inspector  are,  what  a  considerable 
Qt  of  knowledge  he  has  to  apply,  what  temptations  of 
7  a  poor  man  may  have  to  withstand,  when  these  matters 
iken  into  consideration,  the  emoluments  as  a  whole  are 
nly  too  low.  It  is  a  great  error  in  policy  to  under-pay 
:  servants.  Ratepayers  rarely  feel  the  salaries  paid  to 
employ^  the  amount  of  the  whole  sanitary  rate  as  a  rule 
an  insignificant  proportion  to  the  large  amount  levied  for 
purposes.  However  low  the  present  average  rate  of  wage 
)e  it  is  higher  than  a  few  years  back ;  local  authorities  are 
Qing  to  appreciate  the  services  of  the  sanitary  staff,  so 
here  is  ground  to  hope  for  better  things.  The  common 
of  our  local  administrators  will  in  the  end  find  that  the 
1  economy  is  to  get  the  best  officers  available,  and  when 
lave  got  good  men  to  retain  them  by  just  and  even  liberal 
aent. 

it  a  few  closing  observations.  The  qualifications  of  a 
Tj  inspector  are  good  health,  personal  activity,  the  faculty 
dy  observation,  an  even  temper,  an  ever  courteous  manner, 
ssness  of  infection,  and  a  requisite  knowledge  of  the 
ique  pertaining  to  his  office. 

those  who  thmk  that  wealth  should  be  the  highest  aim, 
«e  to  whom  hard  work  is  distasteful,  to  tliose  who  dread 
ion,  my  advice  is  "  Pass  on ! "  But  those  who  have 
•ate  wishes,  and  whose  ambition  it  is  to  be  useful  to  their 
'  citizens,  those  who  believe  in  the  sanctity  of  human  life, 
I  the  possibility  of  averting  and  preventing  diseases  which 
ire,  or  blind,  or  maim,  or  kill,  will  be  welcomed  as  j)ro- 
J  recruits  in  the  preventive  army. 
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REVIEWS  OF  BOOKS. 


THE  THEOET  AND  PBACTICE  OF  HYGIENE.* 

This  volume  is  founded  ou  the  work  of  the  late  Br.  Parke& 
work  well  known  to  many  generations  of  students,  and  for  ov« 
quarter  of  a  century  the  standard  work  on  Hygiene  in  the  Eng 
language.  Dr.  Parkes'  work  afler  his  death  in  1876,  was  ed 
for  several  editions  by  the  late  Professor  de  Chaumont,  and  on 
decease  by  his  successor  in  the  chair  of  Hygiene  at  Netley,  I 
Lane  Notter.  Altogether  eight  editions  of  "  Parkes'  Hygiene"  I 
run  their  successive  courses.  Dr.  Parkes'  original  writings  i 
primarily  intended  for  the  use  of  military  and  naval  medical  offi( 
the  sanitary  advisers  of  the  Army  and  Navy.  But  the  work  hi 
far  larger  circulation,  almost  from  its  commencement,  than  amo: 
the  limited  cdterie  for  whom  it  was  originally  intended.  It 
largely  consulted  by  the  medical  profession  and  by  the  public  anz 
for  authoritative  information  on  matters  relating  to  personal 
public  health.  This  followed  not  only  from  the  high  professi< 
position  of  the  author,  but  also  from  the  recognition  that  was  ev 
where  given  to  the  exceeding  value  of  his  researches  into  many  i 
jects  of  physiological  and  hygienic  importance,  to  the  clearness  of 
views  and  the  admirable  lucidity  of  their  expression,  to  the  emii 
fairness  of  his  judgments  on  controversial  matters,  and  above  al 
the  manifest  spirit  of  *'  seeking  and  desiring  the  truth  "  which 
characteristic  of  all  Dr.  Parkes'  writings.  The  result  of  Dr.  Pai 
labours  was  a  work  which  was  not  only  the  pioneer  of  the  sani 
literature  of  the  century,  but  also  served  as  a  model  of  the  i 
methods  of  compilation  of  technical  works  of  this  character, 
which  will  for  ever  be  regarded  as  a  fitting  monument  to  a  man  wl 
name  will  always  be  associated  with  the  highest  triumphs  of  a  sci 
which  he  did  so  much  to  cultivate. 

Whilst  many"  will  deplore  that  the  long  and  honourable  caree 
**  Parkes'  Hygiene  "  is  now  by  force  of  circumstances  closed,  all 
admit  that  Drs.  Notter  and  Pirth  have  given  us  in  its  place  a  \ 
fully  worthy  to  succeed  it  as  the  recognised  text  book  for  stud 
and  practitioners.  The  lapse  of  time  since  Dr.  Parkes  first  put  1: 
to  pen,  and  all  that  has  been  done  in  the  field  of  sanitary  sci 
during  that  time,  are  sufficient  justification  of  the  view  takei 
Professor  Notter  that  any  attempt  at  mere  revision  or  re-edi 
of  Parkes'  book  would  be  inadequate  for  the  requirements  of  the  ti 
New  sciences  even  have  sprung  up  since  Parkes'  death,  of  w 
even  he  could  have  had  but  a  foreshadowing  in  his  mental  discemm 
Bacteriology  has  introduced  an  element  of  precision  into  a  sci 
which  was  formerly  much  influenced  by  vague  generalities 
traditional  theories.     Methods  have  changed  not  less  than  theo 

♦  The  Theory  and  Practice  of  Hyf^ene,  by  J.  F^ane  Notter,  M.A.,  M.n.(D 
and  R.  H.  Firth,  F.R.C.S.    8vo.  1010  pp.    J.  &  A.  Churchill.    1896.   Price 
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rinciples  of  practice  have  been  evolved  which  were  unknown  to 

).    There  has  been  change,  there  has  been  advancement  all  along 

le,  and  to  accurately  describe  the  principles  and  practices  on 

modem  Hygiene  is  founded  it  was  necessary  to  write  a  new 

elaborate  review  of  Drs.  Notter  and  Firth's  book  is  hardly 

d.     It  will  be  found  without  a  doubt  to  be  a  worthy  successor 

great  predecessor,  and  will  add  largely  to  the  already  high 

lion  of  its  authors.     Necessarily  it  contains  articles  on  many 

B  that  are  not  to  be  found  in  the  old  Parkes,  but  each  one 

pensable  to  a  proper  knowledge  of  Hygiene.     Whilst  there  has 

0  undue  compression,  there  is  certainly  no  padding,  and  the 

iges  which  the  work  contains  are  as  replete  with  information  as 

it  insatiable  student  could  desire.     We  anticipate  a  prosperous 

for  '* Notter  and  Firth's  Hygiene,'*  and  a  success  equal  to 

ts. 

L.  C.  P. 


NOTES  ON  BOOKS  AND  PAPERS  IN 

TRANSACTIONS. 


nstitution  of  Civil  Engineers.  Minutes  of  Proceedings." 
CXXVII.     1896-7.     Parti. 

lined  in  these  Proceedings  is  a  paper  (with  discussion  upon 
k.  Percy  Frankland,  on  the  Bacterial  Purification  of  Water. 

ig  "Abstracts  of  Papers  in  Scientific  Transactions  and  Period- 

Pollution  of  the  Harbour  of  Kiel,  by  Dr.  B.  Fischer  (Zeit- 
iir  Hygiene,  1896,  p.  1). 

iealth  of  Workpeople  engaged  in  the  Baltic  Ship  Canal,  by 
wedder  (Deutsche  Yierteljahrschrift  fiir  ofientliche  Gesund- 
ge,  1896,  p.  577). 

^ater  Supply  of  Arlon,  by  F.  Englebert  (Annales  de  FAs- 
i  dingenieurs  sortis  des  Ecoles  speciales  de  Gand,  1895-6, 

val  of  Iron  from  Well  Water,  by  A.  Liibbert  (Zeitschrift  fiir 
,  1896,  p.  398). 

ay  Enactments  for  protection  against  Mercurial  Poisoning, 
nann  Wittzach  (Deutsche  Yierteljahrschrift  fiir  offentliehe 
leitspflege,  1896,  p.  612). 

tion  and  Drainage  Works  in  Probolingo,  by  A.  G.  Lamminga 
rift  van  bet   koninklijk   Instituut  van  Ingenieurs,  1894-5, 
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.Sessional  Meeting. 

A  int'i^i'ititf  wftM  ho\t\  on  April  7tb,  when  a  discussion  ^^'as  opened 
liy  II  Ki^hwuiHl,  MA).,  D.P.H.,  F.C.S.,  on  *'The  Notification  of 
Mt»ttmU*n."  Ih,  l).  H.  Forrnan,  Chairman  Public  Health  Committee, 
liMfiiJiiti  <'<iiitif.^  (  niiiicil,  in  the  chair.  About  60  Members^  Asso- 
fliih'a.  nnti  ViMilnrN  iithMidcd.     (Sec  page  161.) 
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EXAIONATIONS. 

ixamination  in  Practical  Sanitary  Science,  held  at  Binning- 
pril  9th  &  10th,  1897,  5  Candidates  presented  themselves. 

lowing  Candidate  was  granted  a  Certificate  in  Practical 
dence : — 

.  10.    Salt,  Abthub,  17,  Oliver  Street,  Birmingham. 


batmination  for  Inspectors  of  Nuisances,  held  at  Birming- 
Hday  and  Saturday,  April  9th  and  10th,  1897,  44  Candi- 
mted  themselves. 

lowing  26  Candidates  were  certified,  as  regards  their 
jiowledge,  competent  to  discharge  the  duties  of  Inspectors 


.  10.    Abis,  Algebkon  Sldkey,  31,  Smith  Street,  Blooms- 
bury,  Birmingham. 

.  10.    ATKiErsoK,  Edwabd  H.,  32,  Marshfield  Boad,  Goole. 

!,  10.    Bakjbb,  Ebaitk,  29,  Chapel  Street,  Wath-on-Deame, 
near  Botherham. 

;  10.    Beaohak,  William  Ebnest,  Bridge  Street,  Abercarn, 
Monmouth. 

;  10.    Bluitdbll,  Tom,  28,  Hall  Eoad,  Handsworth,  Bir- 
mingham. 

;  10.    Clifton,  Charles  Henry,  81,  Union  Street,  Tipton. 

;  10.    Gander,  Charles  James,  24,  High  Street,  Evesham. 

;10.     Hargbbavbs,  Elijah,  32,  Adelaide  Street,  Craw- 
shaw  Booth,  Bawtenstall. 

',  10.    Howard,    Samttel,     Bake    Laue,     Bromborough, 
Cheshire. 

»,  10.    Hutchinson,  Miss  Harriet  Jane,  Eem  Bank,  Cor- 
poration Oaks,  Nottingham. 

'« 10.    Ingham,  Joseph  Shabpe,  77,  Skipton  Boad,  Colne, 
Lancashire. 

vlO.    Jones,  Edwin  William,   108,   Bloomtield   Road, 
Tipton,  Staffordshire. 

^10.    LiNTORD,  Arthur  Banks,  Wombwell,  nr.  Bamsley. 

SklO.    MooRE,  Ernest  William,  9,  Bath   Parade,  Chel- 
tenham. 

jlO.    Nightingale,  John,  3,  Clarence  Street,  Manchester. 

110.    Norton,  Charles  Henry,  6,  Preston  Street,  Mid- 
dleton,  Manchester. 
).    Oakes,  Edward,  24,  Waterworks  Street,  Bootle. 
).    Phipps,  Frederick    Eeginald,   64,   High    Street, 
Tewkesbury. 
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1897,  Apr.  10.    Pbice,  Geoboe,  Station  Eoad,  Harbome. 

1897,  Apr.  10.    Eobehts,  John,  Midland  Truant  School,  Lichfield. 

1897,  Apr.  10.    Sainsbuby,  George  Hbnbt,  9,  Grimshaw  Straflfi^ 

Turncrott  Lane,  Stockport. 
1897,  Apr.  10.    Tunna,  Josefii,  71,  Holme  Street,  Smithdown  Botdi 

Liverpool. 
1897,  Apr.  10.    Wbib,  Kalpu  William,  42,  South  Frederick  Streflfek 

South  Shields. 
1897,  Apr.  10.    Woollam,  William  Edwabd,  Bai^t6s,Whitchiink, 

Salop. 
1897,  Apr.  10.    Wbight,  Samuel  Dennis,  83,  Lower  ViUiera  Strceki 

Wolverhampton. 
1897,  Apr.  10.    Younobb,  Edwabd  Geobge,  m.d.,  d.p.h.,  19,  Meek- 

lenburgh  Square,  W.C. 


Examination  Questions. 
Practical  Sanitary  Science, — Birmingham,  April  9th  &  10th,  1897. 

Papeb  I. 

1.  How  is  rain-water  stored  and  filtered  for  delivery  to  towns? 

2.  Find  the  cubic  contents  of  a 
room  20  £t.  square  and  12  It.  high, 
having  a  fiat  ceiling,  A^dth  a  hemi- 
spherical dome  in  the  middle  10  ft. 
in  diameter.  I 

:3.  What  provisions  are  desirable     ^ 
with    regard    to   window   space    in      T 
living-rooms  ?      State   the   sanitary 
advantages    and    disadvantages    of 
the   various    kinds   of  Mindows   in 
general  use.     In  what  way  can  any  of  these  forms  of  windows  be 
adapted  for  the  purpose  of  ventilation  ? 

4.  State  the  relative  advantages  and  disadvantages  of  heating  by 
o])en  fireplaces  aud  by  stoves.  Describe  and  sketch  a  good  fcMin 
of  open  firephic**  and  a  ventilating  close  stove. 

5.  Name  four  soils  and  compare  their  advantages  or  disadvantages 
as  sites  for  dwelling  houses.  Would  the  stratum  immediately  under- 
lying the  soil  aftect  the  question  ? 


"Zon.-- 


Papeb  II. 

G.  What  is  the  object  of  a  "  damp-proof  course  "  ?  Give  sketchei 
showing  in  what  position  it  should  be  placed  to  meet  various  condi- 
tions, and  stat«  the  materials  of  which  it  may  be  constructed. 

7.  Draw  in  section,  to  a  scale  of  1  inch  to  a  foot,  walk  of  the 
following  materials  : — (a)  Brickwork,  English  bond,  1  brick  thick  and 
2  bricks  thick ;  (b)  Brickwork,  Flemish  bond,  2  bricks  thick ;  (e)  Stone 
rubble ;  (d)  Concrete. 
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describe  and  give  a  sketch  plan  of  the  drainage  of  a  cowshed 
B  built  upon  a  day  soil,  25  ft.  from  a  stream,  which  must  not 
ited,  and  where  there  is  no  sewer  available. 

escribe  the  methods  used  for  jointing  iron  pipes,  and  for 
I  stoneware  pipes.  How  may  iron  pipes  be  protected  from 
m  ?  In  what  circumstances  are  iron  pipes  preferable  to  stone- 
pes? 

)e8cribe,  with  sketches,  the  best  methods  of  proyidiug  for 
e  from  w.o.'s,  sinks,  baths,  and  rain-water  pipes.  What 
ments  should  be  made  to  prevent  sewer  gas  entering  into 
58? 

TT^e  Candidates  were  examined  viv&  voce  on  the  XOHi. 


ictore  of  Nuisances. — Birmingham,  April  9th  &  10th,  1897. 

hat  are  the  provisions  of  the  Public  Health  Act,  1875,  with 
0  the  exposure  of  infected  persons  and  things  ? 

bat  is  the  law  as  regards  the  sale  of  horseflesh  and  of  marga- 
How  would  jou  distinguish  between  horseflesh  and  oxflesh  ? 

hat  is  the  difference  between  a  "  Common  Lodging  House  " 
^ House  let  in  Lodgings?"  State  briefly  the  duties  of  an 
nr  in  connection  with  each. 

hat  are  the  chief  provisions  of  the  Model  Bye  Laws  of  the 
bvemment  Board  with  regard  to  the  construction  of  privies 
jpools  in  connection  with  new  buildings  ? 

hat  are  the  Chief  points  laid  down  in  the  Eegulations  of  the 
lt)Temment  Board  under  the  Canal  Boats  Act,  1877,  with 
o  cubic  space,  ventilation,  offensive  cargoes,  removal  of  bilge 
nd  water  supply? 

hat  are  the  rules  with  regard  to  the  construction  and  man- 
k  of  slaughter  houses  which  it  is  most  important  to  enforce, 
what  neglect  of  these  rules  are  they  most  often  rendered 
ily  offensive? 

rhat  is  the  amount  of  air  space  /  \ 

om  16  ft.  long,  12  ft.  wide,  7  ft.         '^ 
the  wall  plate,  and  9  ft.  l^h  to       | 
ing,  the  pitch  of  the  roof  being     c 
bown  in  the  accompanying  sketch 


1 

I 


of  one  end  of  the  room  ?  —12  n.  — 

Tien  inspecting  houses,  to  what  points  would  you  direct  your 

Q  to  ascertain  whether  the  drainage  is  in  proper  condition  ? 

ire  the  methods  in  use  for  ascertaining  defects  in  house 

e? 

T7u  Candidates  were  examined  viv&  voce  on  the  lOih, 
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At  an  Examination  in  Practical  Sanitary  Science,  held  in  London, 
on  May  7th  and  8tb,  1897,  25  Candidates  presented  themselTes. 

The  following  12  Candidates  were  granted  Certificates  in  Practical 
Sanitary  Science : — 

1897,  May    8.    Adams,  Stephen  Isaac,  Bavenhurst,  York  Bead, 

Southend-on-Sea. 
1897,  May    8.    Bbadley,    Fratxcib    William,    Cockfosters,    near 

New  Barnet,  Herts. 
1897,  May    8.    Colleb,  Edwabd  Henby,  Cromwell  House,  Bemers 

Street,  Ipswich. 
1897,  May    8.    Costain,  William  Pbbct,  Byron  Boad,  Blundell- 

sands. 
1897,  May    8.    Jabman,  Fbank  Wilmot,  4,  High  Street,  Croydon. 
1897,  May    8.    Knight,  William  Henby,   12,  Ferrestone  Bond, 

Homsey,  N. 
1897,  May    8.    Mobbison,  Alexandeb,  11,  Osborne  Terrace,  Edin* 

burgh. 
1897,  May    8.    Sandebson,  John,  15,  St.  John  Street,  Islington*  N. 
1897,  May    8.    Styles,  Abthub,   19,  Monson  Boad,  New  Croea, 

S.E. 
1897,  May    8.    Tubbiff,  Acton  Alexandeb,  3,  Belmont  Street, 

Aberdeen. 
1897,  May    8.    Walkden,  Samuel,  Downside,  Whitchurch,  Tayis- 

tock. 
1897,  May    8.    Wigley,  Alfbed,  97,  Newington  Green  Boad,  N. 


At  an  Examination  for  Inspectors  of  Nuisances,  held  in  London^ 
on  Friday  and  Saturday,  May  7th  and  8th,  1897,  123  Oandidates 
presented  themselves. 

The  following  63  Candidates  were  certified,  as  regards  theii* 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances : — 

1897,  May    8.    Abbott,  Alfbed  Ebnest,  The  Square,  Wolyerton« 

Bucks. 
1897,  May    8.    Annino,  John  Taylob,  Wadham  House,  Went- 

worth  Street,  E. 
1897,  May    8.     Banks,  Thomas,  79,  Howard  Street,  Coventry. 
1897,  May    8.    Baxteb,  John  T.,   101,  Gowan  Avenue,  Fulham, 

S.W. 
1897,  May    8.    Bemisteb,    Pbancis,    Station    Hospital,    Ouanli^ 

Depot,  Caterliam. 
1897,  May    8.    Billing,  Miss  Alice  Sabah,  179,  Ham  Park  Bead, 

Forest  Gbte,  E. 
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&    fioNTSy  HsiTBT  Pem,  44,  Hopton  Boad,  Streatham. 

8.    Brewsb,  EiufBST  Augustus  Gobdon,  217,  Peckham 
Bje,  S:B. 

8.    Bbowi^,  GiLBKftT  Geobgb,  63,  Stoke  Boad,  Guild- 
ford, Surrey. 

8.    Bbownb,    Alfbed    Willis,    15,   Crescent    Boad, 
Plumstead,  S.E. 

8.    Bull,  Bbbnabd,  144,  Handcroft  Boad.  Croydon. 

8.    BuTLEB,  Habold  Hbbbbbt  Fby,  12,  Xewbj  Place, 
Poplar,  E. 

8.    Cligg,  Wabbsn  Lsach,  Harefield  Cottage,  Hej- 
wood. 

8.    BoDD,  Pbedebick  Joseph,  37,  Chrisp  Street,  Pop- 
lar, E. 

8.     DooLET,  James,  Fern  Villa,  Ellison  Boad,  Streatham. 

8.    BowsETT,  Chables  Fbbdebick,  38,  Henry  Street, 
Deptford. 

8.    Elgab,    Fbedebio    Samuel,    Nyewood,    Bognor, 
Sussex. 

8.    Fabban,  Abthl^,  88,  Winchester  Boad,  Colchester. 

8.    Fawceit,  Thomas  Heutbt,  26,  Paragon  Boad,  Black- 
heath,  S.E. 

8.    Flint,  EBinosr   William,    Lee  House,  Coventry 
Street,  Brighton. 

8.    Fbeemait,  A^ebt,  Bickmansworth,  Herts. 

8.     Gbeen,  Walteb  Hebbebt,  Montana,  St.  Mary's 
Grove,  Chiswick. 

8.     Hill,  Thomas,  1,  Clarendon  Street,  Harrow  Boad, 
W. 

8.     Isbell,  Abchie,  North  Street,  Fowey,  Cornwall. 

8.    Jones,  Walteb  William,  49,  King's  Boad,  St. 
Leonards-on-Sea. 

8.     Landen,  James,  1,  Archway  Villas,  Archway  Boad, 
Holloway,  N. 

8.     Manlet,  Miss  Gulielma,  52,  Park  Lane,  Croydon. 

8.     Mansfield,    Edwin    Albebt,    1,    Aldermanbury 
Buildings,  B.C. 
'   8.     Mabtin,  Ebenezeb,  2,  Lausanne  Bd.,  Peckham,  S.E. 
'   8.    Meadwat,    Fbedebick    William,    354,    Bethnal 

Green  Boad,  E. 
'   8.     Mbttam,  Hbnby,   1,  Stan  way  Terrace,  Parkeston, 

Essex. 
?:  8.     Moesop,  Thomas,  31,  Bruce  Grove,  Nottingham. 
'   8.     NiCHOLLS,  Ebnest  Mat,  2,  Elm  Villas,  Albacore 

Crescent,  Lewisham. 
^;  8.    NoBTON,  John  Babkeb,  Leeds  and  Calcutta. 

i'8.      NOBTHOOTE,     WiLLIAM     ThOMAS    HaWKEN,    8,    St. 

Leonard's  Terrace,  Bodmin,  Cornwall. 
:  8.    Oldfield,  Fbank  Stanley,  25,  Cobom  Boad,  Bow, 
E. 


m 
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1897,  May    8.    Pbaeson,  John  James,  4,  Brunton  Place,  Warwick 

Koad,  Carlisle. 
1897,  May    8.    Pottebton,  Albebt  Beltox,  122,  Cavendish  Boad, 

Balham,  S.W. 
1897,  May    8.    Powell,  Geobge  Bichabd,  56,  Maison  Dieu  Boad, 

Dover. 
1897,  May    8.    Pbosseb,  Ebnbst  Chablbs  Camp,  2a^  Dudley  Street, 

Luton. 
1897,  May    8.     Punch,  John,  New  Street,  Sedbergh,  Yorkshire. 
1897,  May    8.    Punnett,  Alexandeb  Willlam,    St.    Margaret's, 

Ton  bridge. 
1897,  May    8.    Quibk,  John  Joseph,  15,  West  View,  Peel,  Isle  of 

Man. 
1897,  May    8.    Bainbibd,  Ebnest  Mobbis,  57,  Biggin  Hill,  Upper 

Norwood,  S.E. 
1897,  May    8.    Bichabds,  Daniel  Elwyn,  97,  Grandison  Boad, 

Clapham  Common. 
1897,  May    8.    Bichings,  Miss  Ethel  Maud,  St.  Clement's  Bectorj, 

Worcester. 
1897,  May    8.    Eobebtson,  Miss  Monica  L.  M.,  Lady  kirk,  Harrow- 

on-the-Hill. 
1897,  May    8.    Eobinson,  Geobge,  Tatenbill,  Burton-on-Trent. 
1897,  May    8.    Bye,    Fredebick    Geobge,    63,    Paradise    Street, 

Botherhithe,  S.E. 
1897,  May    8.     Smith,  Hebbebt  Sydney,  Bayleigh,  Essex. 
1897,  May    8.    Stephens,  Henby  Salteb,  228,  New  North  Boad, 

Islington,  N. 
1897,  May    8.    Stoakes,  Habby  Adbian  Taylob,  W.L.D.  Schools, 

Ashford,  Middlesex. 
1897,  May    8.    Stubgess,  Miss  Emma  Elizabeth,  72,  Ganfield  Qni- 

dens,  N.W. 
1897,  May    8.    Thick,  Fbanklin  Fbank,  Holbom  Infirmary,  Arch- 
way Boad,  Upper  Holloway,  N. 
1 897,  May    8.    Thbesh,  Miss  Gebtbude  May,  Spergula,  Chelmsford^ 
1897,  May    8.    Vigab,  Fbank  Henby,   123,  Page  Street,  West- 
minster, S.W. 
1897,  May    8.    Watson  Matthew,  Piercebridge,  Darlington. 
1897,  May    8.    Wetjen,  Wiujam  Geobge,  65,  Park  Boad,  West 

Ham,  E. 
1897,  May    8.    White,  John,  19,  Walker  Street,  Limehouse,  E. 
1897,  May    8.    Willett,    Alfbed    James,    247,   Bethnal    Qreea 

Boad,  E. 
1897,  May    8.    Wood,    Alexandeb,    18,  Lambert  Boad,  Custom 

House,  E. 
1897,  May    8.    Wood,  Walteb  William,  155,  Fort  Boad,  Ber- 

mondsey,  S.E. 
1897,  May    8.    Woosteb,    Bebtband    Edwabd,    Bledlow,    Tring, 

Bucks. 
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Examination   Questions, 
Practical  Samtary  Science, — London,  May  7th  and  8th. 

Paper  I. 

Descrihe  the  principle  and  action  of  a  mercurial  barometer, 
nach  hea>'ier  is  mercury  than  water,  and  at  what  height  will  a 
1  of  water  be  balanced  by  the  pressure  of  the  atmosphere  ? 

Jpon  what  conditions  do  the  fluctuations  of  ground  air  and 
I  water  depend?  In  what  way  do  ground  air  and  ground 
iffect  the  he^ilthiness  of  dwelling  houses  ? 

tescribe  fully  the  best  form  of  domestic  filter  with  which  you 
uainted,  its  method  and  rate  of  action,  and  its  effects  on  water 
through  it. 

rhat  would  be  the  internal  dimensions  of  hollow  cubes  con- 
respectively  300  and  1,000  cubic  feet  of  air  space  ?    Why  is 
ea  in  inhabited  rooms  important  ? 

Paper  II. 

Qumerate  the  different  methods  of  artificially  heating  living- 
describing  in  each  case  the  changes  they  may  produce  in  the 
i»e  rooms. 

ate  the  general  provisions  of  the  statute  law  providing  for  the 
mt  of  smoke  nuisances. 

Jscribe  the  manufacture  and  methods   of  testing  Portland 
Of  what  geological  formation  is  Portland  stone  ?     Specify 
position  of  good  Portland  cement  concrete. 

hat  is  the  object  of  an  oviform  section  of  sewer,  and  how  is 
nulic  mean  depth  of  flow  determined  ? 

The  Candidates  were  examined  viva  voce  on  the  Sth. 


spectar  of  Nuisances. — London,  May  7th  and  Sth,  1897. 

o  are  asked  to  collect — 

a)  A  sample  of  milk  at  a  railway  station  which  has  been  con- 
signed by  a  farmer  suspected  of  watering  his  milk ; 

h)  A  sample  of "  butter "  suspected  of  being  partially  or 
entirely  margarine.  State  exactly  the  steps  you  would 
take,  and  the  points  you  would  note  in  each  instance. 

Iiat  are  the  characteristic  appearances  of  good  meat  ?    What 
•  XTiii«    PART  n.  o 


L 
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• 

are  tlie  differences  that  may  be  observed  between  ox-flesh  am 
flesh  ?    Under  what  conditions  may  the  latter  be  exposed  for 

3.  A  slaughterhouse  has  been  reported  to  a  Sanitary  Autb 
a ''  nuisance."    Explain  in  detail  the  steps  you  would  take, 
various  points  to  which  you  would  direct  your  attention  i 
to  ascertain  its  sanitary  condition. 

4.  What  methods  of  disinfection  or  cleansing  should  be 
in  the  following  cases : — 

(a)  A  stable  in  which  a  horse  had  died  of  Glanders ; 

(b)  A  cowshed  from  which  a  comsumptive  cow  hfl 

removed ; 

(c)  A  railway  truck  that  had  been  used  for  conveying  t 

of  animals  having  had  Anthrax  ? 

5.  Make  a  sketch  tp  show  a  good  arrangement  of  beds  in  i 
tory  for  twenty  adults.  State  the  dimensions  you  would  pro 
such  a  dormitory  and  the  means  for  its  effectual  ventilation. 

6.  What  causes  may  produce  the  pollution  of  water  in  a  w 
a  house,  and  how  can  this  pollution  be  prevented  or  remedied 
cribe  how  water  may  be  deteriorated — 

(a)  In  a  running  stream ; 

(hj  After  storage; 

(c)  In  the  course  of  distribution. 

7.  If  water  is  flowing  full-bore    through  a  pipe  three 
diameter  at  the  rate  of  three  feet  per  second  into  a  tank 
diameter  and  eighteen  inches  deep,  bow  long  will  it  take  to 
tank  ?    How  many  gallons  will  the  tank  contain  ? 

8.  Discuss  the  relative  value  and  applicability  of  the  smoke 
the  water  test  for  the  internal  sanitary  fittings  of  a  house,  ani 
underground  drains. 

The  Candidates  were  examined  viv&  voce  on  the  Sth, 


At  an  Examination  in  Practical  3anitary  Science,  held  i 
on  June  18th  and  19tb,  1897,  3  Candidates  presented  the 
to  whom  Certificates  were  granted. 

1897,  June  19.    Cottebill,    William    Henby,    108,   The 

Nottingham. 
1897,  June  19.    Nobtox,  John  Babeeb,  1,  Spencer  Place, 

and  Calcutta. 
1897,  June  19.    Pabkeb,  Howabd,  Moorlands,  Buxton,  Der' 
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t  an  Examination  for  Inspectors  of  Nnisances,  held  at  Tork 
Friday  and  Saturday,  June  18th  and  19th,  1897,  43  CandidateB 
ented  themselves. 

be  following  25  Candidates  were  certified,  as  regards  their 
taiy  Knowl^ge,  competent  to  discharge  the  duties  of  Inspectors 
uiaaooes: — 


\  June 

')Jiine 

t  June 
)  June 
I  June 
fJune 
)  June 

>June 

I  June 
•  June 

I  June 

I  June 

June 

June 

June 

June 

June 

June 

June 

June 
June 
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9.  Bains,  Gbobob  Skipsst  LinnsL,  23,  Frederick  Street, 
South  Shields. 

9.  Bawdbit,  Wiluah  Henbt,  6,  Poplar  Grove,  Dingle, 
Liverpool. 

9.    CajstshslLj  John  Hjebbebt,  4,  Mona  St.,  Liverpool. 

9.    Cbobbt,  Jambs,  3,  Thurnham  Street,  Liverpool. 

9.    Dalbt,  Fbancib,  15,  St.  Stephen's  Boad,  Botherham. 

9.    DoBSON,  BoBBBT,  Sellott  Hall,  Milpthorpe. 

9.  DoDD,  John  Gbobgb,  Colwell,  South  Farm,  Barras- 
forcU  Hexham. 

9.  Embbt,  William,  Station  Lane,  Wingate  B.S.O., 
Durham. 

9.    Gabdneb,  Thomas,  Market  Street,  Ulverston. 

9.  Gabbbtt,  Albbbt  Edwabd,  16,  South  View,  Great 
Harwood,  Blackburn. 

9.  Hailsionb,  Thomas  Hbnbt,  85,  Chelmsford  Street^ 
Atterdiffe,  Sheffield. 

9.  Hugall,  Balph  Halliday,  56,  Hendon  Eoad, 
Sunderland. 

9.  Mabshall,  William  Henby,  209,  High  Street  E., 
Sunderland. 

9.  McIntosh,  Habold  Blyth,  6,  Bohemia  Terrace, 
Finsbury  Street,  Hull. 

9.  Mitchell,  Hebbebt,  Fern  Cottage,  Ordsall  Moor. 
near  Bradford. 

9.  Shaw,  Alfbed  Cbesswell,  Glebe  Fanii,  West 
Boldon. 

9.  Smith,  Bobbbt,  11,  Whittaker  Street,  Radcliffe. 
Manchester. 

9.  Stoker,  Nicholas,  Bedlington  Colliery,  Northum- 
berland. 

9.  Vauohan,  John  Oliteb,  84,  Mayfield  Street,  Spring 
Bank,  Hull. 

9.    Walkbb,  Stead,  Hickleton,  Doncaster. 

9.  Wbbstbb,  John,  28,  Bradewell  Street,  Kirkdale, 
Liyerpool. 

9.  Whitbhbai),  Thomas,  Spring  Bank  House,  High 
Street,  Lees,  near  Oldham. 

9.  Wilkinson,  Bobbbt,  3,  St.  Edmund's  Place,  Gates- 
head. 

9.    WiLLCOCK,  James,  District  Council  Offices,  Walkden. 

9.  Wilson,  James,  2,  Bock  Terrace,  Hendon,  Sun- 
derland. 
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Examination  Questions. 

Practical  Sanitartf  Science, — York,  June  18th  and  19th. 

Paper  I. 

1.  At  what  temperature  does  water  boil  at  the  level  of  the  sea? 
Why  does  it  boil  ?  And  is  there  any  relation  between  that  fact  and 
the  height  to  which  an  ordinary  pump  will  lift  water  ?     If  so,  explain 

it. 

9.  How  is  rainfall  calculated  ?  How  should  a  rain-gauge  be  con- 
structed ?  What  is  the  average  rainfall  in  England  ?  What  is  the 
ratio  between  rainfall  and  percolation  through  different  strata  ? 

.  3.  Describe  in  detail  the  conditions  which  have  to  be  observed 
to  prevent  the  pollution  of  the  domestic  water  supply  within  a 
dwelling. 

4  Name  the  different  kinds  oE  bricks  used  in  building.  What  are 
the  relative  advantages  of  each  ? 

Pafeb  U. 

5.  Describe  some  system  of  warming  and  ventilation  of  a  hospital, 
asylum,  or  public  building,  on  a  natural  (as  distinguished  from  a 
mechanical)  principle,  explaining  the  methods  for  the  admission  of 
pure  and  the  extraction  of  vitiated  air. 

6.  What  are  the  legal  duties  of  a  private  individual  v^ith  regard  to 
a  dangerous  infectious  disease — e,g,^  scarlet  fever — attacking  a  membtf 
of  his  family  ? 

7.  Draw  to  scale  of  lj|  inches  to  1  foot  the  following  tn^: 
Disconnector,  Dubois,  Anti  D.,  D.,  Bell,  Dip. 

8.  A  house-drain  is  40  feet  in  length,  6  inches  in  diameter,  and  hUa 
1  in  20 ;  at  its  upper  end  is  a  vertical  pipe  4  inches  in  diameter.  How 
many  gallons  of  water  will  be  required  to  fill  the  drain  and  vertical 
pipe* to  the  level  of  4  feet  above  the  invert  of  the  drain  at  its  lower 

end? 

The  Candidates  were  examhied  viva  voce  on  the  i^th. 


Inspectors  of  Nuisances, — York,  June  18th  and  19th. 

1.  What  are  nuisances  as  enumerated  under  the  Public  Health 
(London)  Act,  1891,  and  the  Public  Health  Act,  1875  ? 

2.  What  steps  should  be  taken  by  a  Sanitary  Officer  in  the  event 
of  Typhus  fever  breaking  out  in  a  crowded  neighbourhood  ? 

•    3.  Explain  in  detail  any  one  process  of  disinfection  of  clothing. 

4.  Under  what  circumstances  can  you  seize  a  living  animal  as  unfit 
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food?    Om  you  detect  measles  in  a  Kvingpig?    If  so,  how 
Id  you  set  about  it  ? 

WTiat  are  the  regulations  made  by  the  Local  Government 
"d  under  the  Canal  Boat  Acts  ? 

Mention  the  chief  causes  of  pollution  of  a  water  supply  within  a 
ling.  What  points  should  be  obserred  in  constructing  and  fixing 
tern? 


7  ft. 


20  n. 


What  is  the 
capacity  of  a 
Bhop  of  the 
i  shown  in  plan, 
3  feet  in  height? 
many  persons 
be  allowed  to 
7  it— Ta;  in 
ime,  (h)  during 
ime? 


I^eseribe  how  you  would  lay  a  drain  of  stoneware  pipes  in 
^  already  made,  and  how  the  joints  should  be  made.    How 
you  test  the  drain  when  completed  ? 

The  CandidaUM  were  Avamined  viv&  voce  on  tJie  \^th. 


an  Examination  in  Practical  Sanitary  Science,  held  at  Bristol 
^1 2  and  3, 1897,  5  Candidates  presented  themselves,  to  3  of 
Certificates  were  granted. 

July  3.      Pakmiib,    Henby    James,    27,    Sydenham    Road, 

Bristol. 
Jnly  3.      Hale,  Edwabd  John,  343,  Wightman  Boad,  Horn- 

sey,  N. 
July  3.      Mastbbs,    William    James,    49,    Oldfield    Bead, 

Birmingham. 


m  Examination  for  Inspector  of  Nuisances,  held  at  Bristol  on 
'sod  Saturday,  July  2  and  3,  24  Candidates  presented  them- 

following  12  Candidates  were  certified  as  regards  their 
ly  Knowledge  Competent  to  discharge  the  duties  of  Inspector 
iiances. 

July  3,      BiOGB,  Perot  Nonus,  44,  St.  Michael's  Hill,  Bristol. 
July  3.      Cbockbb,  Jonas,  88,  Salisbury  Street,  Blandford, 
Dorset. 
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1897,  July  3.      Downs,  Frederick  Johk,  St.  Agnes'  House,  New- 
foundland Soad.  BriHtol. 

1897,  July  3.      Gould,  Henry  Charles,  Monmouth  Street,  Top- 
sham,  Exeter. 

1897,  July  3.      Hurley,  Frederick  Joseph,  10,  Bridgend  Boad, 

Aherkenfig,  BAO.,  Glamoigan. 

1S97,  July  3.      Harris,  Charles  Frederick,  12,  Manor  Street, 

St.  Paul'M,  Bristol. 

1H97,  July  3.      KiRLEY,  Frank,  30,  Falmouth  Bd.,  Horfield,  Bristol. 

1S97,  July  3.      Maplbton,  Henry  Banbury,  m.b.,  d.p.u.,  Wonwell, 

Highweek,  S.  Devon. 

1897,  July  3.      Millard,  George  Augustus,  High  Street,  Chipping 

Sodhury,  Gloucester. 

1897,  July  3.      Padfibld,  Frank,   1,  Water  Works,  Abertiilery, 

Men. 

1897,  July  3.      Pritchard,  Charles  William,  167,  Fowler  Street, 

Sheffield. 

1897,  July  3.      Williams,  John,  29,  Mill  Street,  Tonyre£ail,  near 

Forth,  Glamorgan. 

Examifiatiati  Questions, 
Practical  Sanitary  Science.    Bristol,  July  2nd  and  3rd,  1897* 

Paper  I. 

1. — What  are  the  component  parts  of  (a)  pure  atmospheric  air, 
( h )  pure  water  ?  What  are  the  usual  sources  of  contamination  of 
air  and  water  in  dwelling-houses  ?  What  is  the  natoral  law  as  to 
tlu'  diffusion  oE  gases  ? 

2. — A  ventilating  shaft  is  50  ft.  high  and  18  ins.  square:  how 
much  air  would  ascend  through  it  per  minute  when  the  temperature 
at  the  bottom  is  20"^  Fahr.  greater  than  that  of  the  atmosphere  ? 

3. — What  is  meant  by  the  terms  **  Hydraulic  mean  depth'' — '^Head 
of  pressure  " — "  Specific  gravity  '* — "  Capillarity  " — "  Absorption  "? 

4. — A  resen'oir  is  30  ft.  in  depth :  what  is  the  pressure  on  the 
bottom  of  the  retaining  wall  in  pounds  per  square  foot,  and  at  what 
depth  is  the  centre  of  pressure  ? 

Paper  II. 

5. — What  are  the  chief  causes  of  contamination  of  the  subsoil  d 
dwellings,  and  how  can  they  be  avoided  ? 

6.  Describe  the  properties  and  use  of  the  following  materials : 

Portland  cement.  Lias  lime. 

Chalk  lime  Hair  mortar. 

Asphalte.  Sandstone. 

Oolites.  Granite. 

7. — What  powers  have  a  Rural  Sanitary  Authority  to  make  By- 
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<,  and  in  respect  to  what  nuisances  are  these  limited  ?  Can  the 
I  (]h>Temment  Board  increase  these  pov^ers,  and  if  so  undt*r 
Act? 

-Descrihe  the  proper  construction  and  fittiog-up  of  a  valve 
'  closet  and  a  short  hopper  closet,  detailing  the  manner  in  which 
«ter  should  he  supplied,  and  the  waj  in  which  the  discharge 
should  be  dealt  with. 

The  Candidatei  were  examined  vivil  voce  on  the  SnL 


Intpectore  of  Nuieaneee. — Bristol,  July  2nd  and  3rd,  1897. 

-What  do  you  know  of  tuberculosis  and  foot  and  mouth  disease 
«ting  milk  and  meat? 

-What  are  the  main  defects  you  would  look  for  if  called  upon 
^t  a  dwelling-house  in  which  typhoid  fever  had  occurred  ? 

-What  nuisances  are  you  likely  to  meet  with  in  the  in8|>ection 
uial  boat  ?    How  would  you  deal  with  them  ? 

*What  are  the  special  sanitary  points  to  be  attended  to  in  the 
nction  of — 

(a)  An  underground  bakehouse? 
(6)  A  bakehouse  above  ground  ? 

'There  is  a  suspicion  that  there  is  a  leakage  in  a  certain  house 
in  proximity  to  a  well,  which  allows  sewage  to  find  its  way  into 
)11;  what  steps  would  you  take  to  ascertain  if  this  is  the  case? 

-How  many  gallons  of  water  could  be  collected  annually  from 
of  of  a  house,  the  ground  plan  of  which  is  35ft.  by  25ft.,  the 
I  rainfall  being  27  inches  ?  Would  this  give  sufficient  watiT 
niestic  purposes  for  a  household  of  ^ve  persons  ? 

•A  room  9ft.  high,  20ft.  long,  and  10ft.  broad  contains  six 
ts.  The  ventilating  inlets,  four  in  number,  have  a  total  area  of 
uare  foot.  With  what  velocity  per  minute  will  the  air  have  to 
tbroiigh  the  inlets,  to  supply  3,000  cubic  feet  per  head  per  hour? 
1  the  conditions  given  be  satisfactory  for  a  donnitory  or 
igroom? 

•Describe  the  construction  of  a  disconnecting  manhole  chamber 
bouse  drain,  the  drain  being  7ft.  below  the  surface.     Give  a 

The  Candulates  were  examine  vivfi  voce  on  the  lird. 
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ADDRESS    TO    THE    QUEEN. 

Presented  by  the  Council  of  the  Institute. 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

THE    HUMBLE    ADDEESS 

OF 

THE    SANITARY    INSTITUTK 

May  it  please  toub  Majesty, 

We,  the  President,  Vice-Presidents,  and  Council  of  The 
Sanitary  Institute,  on  behalf  of  all  the  Members  of  that  body, 
approaching  your  Majesty  with  every  assurance  of  loyalty  and 
affection  to  your  Majesty's  throne  and  person,  humbly  beg  to  offer 
uur  congratulations  on  the  auspicious  occasion  of  the  completion  of 
the  Sixtieth  year  of  your  Majesty's  reign  over  the  British  Empire. 

Among  the  manifold  benefits  vouchsafed  to  your  Majesty's  subjects 
during  this  illustrious  reign  none  has  been  greater  or  more  peculiarly 
identified  with  the  period  than  the  widespread  development  of 
interest  in  Sanitary  Science,  and  the  correlative  recognition  of  puUie 
duty  with  respect  to  improving  the  health  and  happiness  of  all 
classes  of  the  people  under  your  Majesty's  beneficent  sway. 

We  would  humblv  instance  the  sucoessfid  efforts  made  to  diffuse 
a  general  knowledge  of  the  laws  of  health  in  the  Home  and  in  the 
Community ;  the  vast  store  of  valuable  information  acquired  by  patient 
Scientific  observation ;  the  study  of  preventive  measures  against  the 
spread  of  disease,  which  have  included  not  only  the  Scientific  attack  on 
Epidemic  Disease  but  also  the  improvement  in  the  planning,  cooatruo- 
tion,  drainage,  and  ventilation  of  dwellings,  schools,  factoriea,  and 
other  buildings,  in  which  your  Majeety's  subjects  pass  so  much  of 
their  lives. 

These  efibrts  have  eventuated  in  many  legislative  enactments 
under  your  Majesty's  gracious  assent,  relating  to  Public  Health 
Measures,  Municipal  Corporations,  Factories  and  Workshops,  Build- 
ings, Poor  Law,  the  Housing  of  the  Working  Classes,  the  Prevention 
of  the  Pollution  of  the  Water,  and  of  the  Adulteration  of  the  Food 
Supplies;  besides  Legislation  as  to  Ships  and  Canal  Boats  and 
numerous  other  measures  which  have  kept  step  with  advancing 
knowledge. 

In  the  promotion  of  these  measures  The  Sanitary  Institute  has 
rejoiced  to  take  an  active  part,  and  has  by.  its  Training  and  its  Sstfui- 


ADDRESS  lO  THB  QUEEX.  217 

18  materially  aided  in  proYiding  efficient  Ofiioers  to  administer 
V8  so  wisely  framed. 

nest  work  in  these  and  in  many  other  directions  in  which  your 
tj  and  the  Members  of  your  Hoyal  House  have  ever  evinced  the 
)t  interest,  has  tended  to  assist  the  Poorer  Classes  to  lead  purer 
)re  cleanly  lives,  and  its  fruit  is  seen  in  the  reduction  of  mor- 
the  lengthening  of  life,  the  improvement  in  physique,  and  in 
tiend  development  of  prosperity ;  in  fine,  in  the  appreciative 
and  contentment  of  a  free  and  virile  people, 
esmestly  pray  that  your  Majesty  may  be  long  spared  to  con- 
reign  richly  associated  with  the  blessings  of  peace  and  pros- 
rouchsafed  by  Almighty  God  in  so  signal  a  measure  to  your 
fs  Kingdom  and  Empire. 

Signed  on  behalf  of  this  Institute,  this  the  Seventeenth 
day  of  June,  in  the  year  One  Thousand  Eight  Hundred 
and  Ninety-seven. 

GrSOBGE, 

Pretidetit, 

Douglas  Gtaltok,  K.C.B., 

Chairman  of  Ct/urunl  and  Vice-President, 
>ken  whereof  the  common  Seal  of  the  Institute  was  hereunto 

W.  GUTBB  Hunter,  K.C.M.G.,  Surgeon-General^ 

Registrar  and  Vice-IWsident. 

A.  Winter  Blyth, 

Member  of  Council. 
ECB  Wallis, 

Secretary. 


jollowing  acknowledgment  has  been  received : — 

Secretary  of  State,  Home  Department, 
Whitehall,  S.W. 

2nd  July,  1897. 

^  I  have  had  the  honour  to  lay  before  the  Queen  the  loyal 
iful  Address  of  The  Sanitary  Institute,  congratulating  Her 
'on  the  occasion  of  the  completion  of  the  Sixtieth  Year  of 
%n,  and  I  have  to  inform  Your  Soyal  Highness  that  Her 

Was  pleased  to  receive  the  same  very  graciously. 

I  have  the  honour  to  be,  Sir, 
Your  Boyal  Highnesses  obedient  Servant, 

M,   W.   ElDLEY. 

BBs  Boyal  Highness 
idke  of  Cambridge,  X.G., 
Ac,  &e.,  &c« 
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TWENTY-FIRST  ANNIVERSARY  OF  TF 
FOUNDATION  OF  THE  SANITARY  IKSTH 


The  Twenty-first  Anniversary  of  this  Institute  occu 
July  of  this  year,  and  the  Council  arranged  a  Commen 
Dinner  on  July  7th,  to  celebrate  the  success  that  has, 
the  past  twenty-one  years,  attended  the  efforts  of  the  I 
to  promote  the  Pubhc  Health  and  advance  Sanitary  Sci 

It  must  be  a-  matter  of  congratulation  to  the  Meml 
Associates  that  this  epoch  in  the  history  of  the  Institute 
in  a  year  when  the  whole  British  Empire  is  engaged 
brating  the  long  reign  of  its  Queen,  which,  covering  as 
a  period  of  sixty  years,  is  marked  by  more  measures  d 
to  promote  the  health  and  happiness  of  the  people  tli 
similar  period  in  English  history. 

His  Royal  Highness  The  Duke  of  Cambridge,  K.G.,  Pj 
of  the  Institute,  was  in  the  chair. 

Among  those  present  were :  The  Earl  of  Stamfon 
Kelvin,  Sir  Alexander  IL  Binnie,  .Sir  Henry  C.  Burdett, '. 
Sir  Douglas  Galton,  K.C.B.,  Chairman  of  Council,  Sir  ^ 
R.  Gowers,  Sir  Guyer  Hunter,  K.C.M.G,  Sir  Francis 
Powell,  Bt,  M.P.,  Sir  Robert  PuUar,  Sir  Robert  Ra^ 
K.C.B.,  Major-General  Williams,  Dr.  W.  J,  ColHi 
L.C.C.,  Prof.  W,  H.  Corfield,  Dr.  R.  Farquharson, 
Dr.  Gamett,  Mr.  Shirley  Murphy,  Mr.  T.  fealt,  Mr 
Symons,  F.R.S.,  Dr.  B.  A.  Whitelegge,  a  large  majority 
Council,  and  a  number  of  Members  and  Associates,  alt 
about  130. 

H.E.H.  The  Dukb  of  Cambbidge,  in  proposing  the  toast  < 
Majesty  The  Queen  "  : 

My  Lords  and  Gentlemen, — On  this  occasion  I  am  sure  w 
forget  the  events  which  have  occupied  us  all  more  or  less  for 
many  days  past,  and  I  think  we  must  all  come  to  the  co 
that  this  great  gathering  of  nations,  as  I  may  say,  has  been 
vellous  success.  By  good  management  and  great  care,  ev 
has  passed  off  in  a  manner  which  has  produced  no  ill  effect 
sort  or  kind.  And  I  feel  sure  wo  all  rejoice,  and  no  one 
more  than  Her  Majesty  the  Queen,  at  the  success  of  this  gre 
that  has  brought  us  all  closer  together. 

I  am  satisfied  that  we  all,  more  than  ever,  with  cordia 
affection,  shall  receive  the  toast  of  the  Health  of  H.M.  The  < 

Et.  Hon.  LoBD  Kelvin,  F.R.S.,  proposing  "The  Pri 
Princess  of  Wales,  and  Soyal  Family  '* : 

Your  Soyal  Highness,  my  Lords  and  G^entlemen,— I  1 
honour  to  propose  the  toast  of  the  "  Prince  and  Princess  < 
and  other  members  of  the  Boyal  Family."    The  Sojal  Fai 
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a  never  filing  attention  to  the  welfare  of  the  people  in  all 

orks  designed  to  promote  the  improvement  and  happiness  of  the 

The  Prince  of  Wales  has  done  much  to  render  the  sixty  years' 

ent  reign  of  Her  Majesty  memorable  for  ever  by  laying  a  fi^ood 

tion  of  ways  and  means  for  those  most  beneficent  of  all 

:ions — the  Hospitals  bf  London.    The  Princess  of  Wales'  kind 

t  for  the  poorest  of  the  poor,  we  all  remember  with  deeply 

I  gratitude.    She  endeavoured  to  make  the  Jubilee  of  Queen 

ft  happily  remembered  by  the  very  poorest.      His   Koyal 

sfly  the  i)uke  of  Cambridge,  President  of  the  Sanitary  Insti- 

head  of  the  British  Army,  directed  great  reforms  of  sanitary 

ments,  which  have  been  of  inestimable  benefit,  not  only  to 

ly  and  the  British  Empire,  but  to  all  the  people  of  the  world. 

the  41  years  he  was  Commander-in-Chief,  the  death-rate  of 

itish  soldier  has  fallen  from  something  like  16  or  Id  per 

id  to  about  4  or  5  per  thousand.     That  great  result  came 

le  experiences  of  the  Crimean  campaign.    The  saddest  part 

campaign — glorious  and  creditable  as  it  was  to  the  British 

-was  the  great  mortality  due  to  the  utter  want  of  proper 

'  methods  and  appliances. 

Boyal  Family  have  taken  a  great  interest  in  The  Parkes 
a.  It  was  for  many  years  under  the  patronage  of  Her  Majesty 
Victoria.  The  Duke  of  Edinburgh  was  President  of  the 
I  and  Sanitary  Exhibition  or^nized  by  the  Parkes  Museum 
.  The  Duke  of  Albany  was  President  and  opened  its  present 
8  in  the  year  1883.  The  Duchess  of  Albany  has  taken  much 
in  The  Sanitary  Institute,  has  attended  many  of  the  lectures, 
es  a  practical  interest  in  the  work  promoted  by  The  Sanitary 
e. 

Duke  of  Cambridge  has  been  a  member  of  The  Sanitar}' 
e  for  about  15  years,  and  has  displayed  much  interest  in 
:  the  great  works  undertaken  by  The  Institute, 
nk  that  in  any  ordinary  meeting  it  is  quite  enough  to 
i  the  names  of  Their  Koyal  Highnesses  the  Prince  and 
I  of  Wales  to  ensure  an  enthusiastic  acceptance  of  the  toast, 
im  quite  sure  that  The  Sanitary  Institute  especially  will 
it  with  cordiality. 

Fbakcib  Shabp  Powell,  M.P,,  Vice-President,  proposing 
Tavy,  Army,  and  Auxiliary  Forces  " : 

it  please  your  Boyal  Highness,  my  Lords,  and  Gentlemen, — 
the  honour  of  proposing  one  of  the  few  toasts  which  have 
t  on  the  list.  .  The  toast  given  to  my  charge  is  the  health  of 
7,  Army,  and  Auxiliary  Forces. 

I  been  the  lot  of  your  Boyal  Highness  to  serve  the  Army  of 
mtry  with  great  distinction  during  many  years,  and  during 
18  you  have  won  the  gratitude  of  an  appreciative  and  loyal 
and  I  am  proud,  Sir,  to  have  the  honour  of  proposing  such  a 
■och  a  presence.  There  never  was  a  time  when  the  Army  and 
tVj  held  a  higher  position  in  the  estimation  of  the  English 
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people  than  they  do  at  the  present  time.     We  have  had  in  the 
Eeview,  and  in  the  Eeview  at  Aldershot,  a  display  of  power  i 
unequalled   in  the   history  of  the  world,  and  we  have  the 
satisfaction   and  encouragement  of  knowing  that  these  spec 
were  the  outward  and  visible  manifestation  of  a  great  reality. 

We  know  in  one  sense  happily,  and  In  another  unhappily. 
these  great  spectacles  mean.  We  know  the  men  and  what  th* 
made  of,  and  are  proud  to  think  that  in  whatever  circumstancei 
are  placed  they  prove  themselves  equal  to  the  occasion.  Whetl 
look  to  what  took  place  at  Chitral,  or  to  what  has  taken  place 
pestilential  marshes  of  West  Africa,  or  in  the  hills  and  yall< 
South  Africa,  every  man  has  heen  equal  to  the  occasion. 

fiut  we  as  a  Sanitary  Insttitute  ought  to  hear  in  mind  that  ni 
contributes  so  much  to  naval  and  military  success  as  the  placi 
the  field  of  battle  or  on  the  deck,  men  who  are  physically  eq 
every  emergency. 

There  are  gentlemen  here  present,  and  Your  Boynl  Highn 
the  most  distinguished,  who  remember  the  days  of  the  Crimea, 
beheve  they  can  bear  testimony  to  the  progress  that  has  been 
since  these  days  in  the  Sanitary  administration  of  the  Am 
sometimes  think  that  in  our  admiration  of  military  achievemen 
do  not  bear  in  mind  all  the  difficulties  that  have  to  be  cont 
with.  We  have  in  the  army  many  difficulties  to  contend 
difficulties  from  climate,  from  exposure  and  other  causes,  snddi 
ties  from  young  men  whose  prudence  and  self-restraint  are  not 
to  their  courage,  and  I  am  perfectly  sure  in  proposing  the  hea 
the  Navy  and  Army,  we  should  do  them  injustice  if  we  did 
moment  forget  these  difficulties. 

I  have  the  honour.  Sir,  and  am  proud  of  the  honour,  of  cot 
with  this  toast  your  illustrious  name.  Your  name  will  loi 
recorded,  and  ever  remembered  in  the  history  of  this  countrj 
it  is  a  circumstance  which  we  should  bear  in  mind  with  gral 
that  the  army  gained  and  did  not  lose  in  efficiency  and  power  d 
your  long  career  as  Commander-in-Chief.  I  wUl  only  say  tl 
your  services  were  valuable,  our  roost  respectful  gratitude 
proportion  great.  I  give  the  toast  of  the  Navy,  Army,  and  Aui 
Forces,  coupled  with  the  name  of  the  Duke  of  Cambridge. 

His  Royal  Highness  The  Dure  of  Cambridge  :  I  feel  very 
gratified  and  pleased  that  my  name  should  be  coupled  with  the 
which  the  honourable  g:entleman  has  so  kindly  proposed.     Frot 
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at  lai^ge  will  bear  it  in  mind.  We  ought  to  remember  that 
ited  force  gives  us  s^reat  strength  and  power,  and  that  whilst 
d  army  is  comparatively  small  there  is  an  enormou-s  amount  of 
railable  in  our  Colonies  and  India.  And  when  you  add  to 
tat  the  nation  is  loyal  to  the  backbone,  we  feel  that  this  great 
is  something  to  be  proud  of.  I  say  when  we  consider  this 
in  the  people  themselves,  the  great  power  in  the  navy,  and 
h  efficiency  of  the  army,  we  ought  to  fet4  grateful  for  what 
ess,  and  have  a  right,  without  boasting,  to  feel  proud  of  our- 
vnd  the  country  to  which  we  belong.  1  am  pleased  to  hear 
rences  that  have  been  made  to  the  improvement  in  the  healtli 
Lrmy.  During  the  60  years  of  Her  Majesty's  reign  nothing 
e  greater  progress  than  Sanitary  Science,  and  I  am  very  glad 
my  support  to  and  to  preside  over  The  Sanitary  Institute, 
las  played  such  an  important  part  in  bringing  about  that 
• 

'hile  I  recognise  to  the  full  the  value  of  the  scientific  ivseareh 

IS  contributed  to  this  result,  I  would  warn  you  against  tlie 

a"  and  sentiment  of  the  present  day  which  tend  to  limit  the 

on  of  measures  shewn  to  be  of  material  benefit  in  checking 

ad  of  disease.    I  allude  particularly  to  vaccination  and  to 

igious  diseases  acts.    Those  who  know  the  enormous  amount 

»8  and  disability  in  the  army  caused  by  venereal  disease  ft^el 

that  sentiment  with  regard  to  interfering  with  the  liberty 

un  dass  of  the  people  should  not  be  allowed  to  stand  in  the 

he  application  of  measures  of  prevention  which  are  adopted 

countries.    With  the  immense  progress  we  have  made  in 

ge  and  science,  we  ought  to  keep  the  lead  in  everything,  and 

re  have  good  sense — good  common  sense,  we  ought  to  lead 

d.    The  English  nation  which  I  am  proud  to  belong  to,  and 

have  no  doubt  you  are  all  proud  to  belong  to,  if  she  only 

her  guns,  will  I  am  sure  in  the  long  run,  beat  everybody  elsr. 

'.  J.  Collins,  in  proposing  "  The  Houses  of  Parliament  ** : 

Boyal  Highness,  my  Lords,  and  Gentlemen, — 1  have  the 
0  submit  to  you  the  toast  of  the  Houses  of  Parliament,  and 
y  bow  much  I  feel  the  honour  of  being  entrusted  with  this 
am  pleased  to  be  present  at  this  gathering  of  The  Sanitary 
as  a  student  of  public  health  questions,  a  Fellow  of  your 
,  and  as  Chairman  of  the  largest  local  health  authority  in 
;dom.  The  London  County  Council  comes  in  contact  with 
matters  in  various  relations — in  the  main  drainage  scheme, 
he  provision  of  artisans'  dwellings  and  model  lodging  houses, 
Dce  of  insanitary  areas,  the  disposal  of  refuse,  the  const  ruc- 
sylums,  &c.,  and  in  these  re8|)ects  has  dont^  much  to  improve 
inic  condition  of  life  in  London.  But  my  duty  to-night  is 
ng  the  praises  of  the  London  County  Council,  whose  virtues 
are  numerous — perhaps  more  numerous  than  is  sometimes 
ted.  It  is  a  matter  of  great  interest  to  us  of  the  London 
Council  who  administer  laws  to  come  in  contact  with  those 
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upon  whom  falls  the  duty  of  making  the  lawn  we  have  to  administe 
and  also  with  those  who  are  studying  the  problems  of  life  in  con 
munitieSf  and  enunciating  the  principles  on  which  laws  for  tiie  we 
fare  of  the  people  must  be  based.  I  may  say  that  the  Sanitary  woi 
of  the  London  County  Council  is  often  facilitated  by  the  informatic 
and  suggestions  received  from  such  bodies  as  The  Sanitary  Institnt 
I  am  pleased  to  see  here  to-night  representatives  from  bol 
Houses  of  Parliament,  and  with  regu^  to  the  Upper  House,  I  hai 
the  honour  of  associating  \(ith  this  toast  the  name  of  the  Bt.  Hoi 
the  Earl  of  Stamford ;  and  in  regard  to  the  House  of  Commona, 
have  the  honour  of  coupling  with  the  toast  tlie  name  of  D 
Parquharson. 

The  £abl  of  Stamford,  replying  for  the  House  of  Lords : 

i  have  some  slight  practical  acquaintance  \^ith  sanitaiy  matter 
as  it  was  my  privilege  some  years  ago  to  do  a  little  work  in  the  Ea 
ond  of  London,  in  connection  with  the  Mansion  House  Committi 
on  tho  Dwellings  of  the  Poor  (sometimes  familiarly  known  as  tl 
Smell  and  Tell  Committee),  and  I  may  say  that  in  those  years  I  d: 
a  great  deal  of  *' smelling^  and  a  certain  amount  of  '^telling/'  whic 
1  hope  was  not  unproductive  of  good  results. 

\\  hat  occurs  to  me  with  regard  to  the  House  of  Lords  is  this,  tk 
we  have  a  very  favourable  opportunity  in  it  for  discussing  careful 
points  of  real  social  interest  to  the  community.  In  the  House  • 
Conmions  there  is  comparatively  little  time  to  discuss  these  mattei 
Then*  is  a  great  crowd  of  business,  which  has  to  be  forced  throog 
and  it  in  impossible  to  devote  the  necessary  time  to  each  questio 
Hut  in  the  llouse  of  Lords  there  is  full  opportunity  for  discussii 
tht'ui  thoroughly,  and  they  are  voted  upon  I  trust  conscientiously. 

And  what  I  think  ought  to  rank  in  a  prominent  position  in  tbei 
discusMions  is  matters  of  sanitary  interest.  A  short  time  ago  thei 
was  an  c^xtriMnely  valuable  and  interesting  discussion  upon  the  san 
tary  (U)ndition  of  the  Indian  army — a  discussion  to  which  H.BJ 
The  Duke  of  Cambridge  contributed  a  very  valuable  and  interest!]^ 
HiMH.'ch,  and  1  regard  it  as  a  great  privilege  to  have  been  present  oi 
that  ocoasicm.  Well,  I  hope  the  House  of  Lords  may  contribute 
and  aspire,  to  make  itself  useful  in  matters  that  really  concem  Ai 
connnunity  at  large. 

It  is  a  curious  cin^umstance  that  to-day  I  have  had  an  intimaiioi 
that  1  am  retiuested  to  move  the  second  reading  in  the  Hoaia  o 
Lords  of  a  Bill  that  has  passed  the  House  of  Commons  tU 
afternoon,  which  is  certainly  of  some  sanitary  interest,  but  I  almoi 
blush  to  mention  the  title,  and  to  think  of  standing  up  to  move  H 
second  reading  of  the  *'  Verminous  Persons'"  Bill.  But  I  shall  do  n 
best  to  carry  that  measure  through,  and  if  we  can  help  those  ^'personi 
to  purify  themselves,  then  I  am  sure  we  shall  be  doing  a  puU 
service,  and  I  hope  I  shall  have  the  support  of  The  Sanitary  Instito 
in  taking  this  small  step  towards  a  sanitary  reform. 

Dr.  Farquhakson,  replying  for  the  House  of  Commons :  I  i 
proud  to  have  enjoyed  the  hospitality  of  The  Sanitary  Institai 
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n  glad  to  be  associated  with  such  a  distinguished  member  ot*  the 
House.  I  think  it  a  great  privilege  tor  them  to  come 
er  and  talk  a  little  about  politics  in  a  friendly  way,  and  of 
thert=  could  be  no  party  politics  in  questions  of  sanitation, 
link  the  House  of  Commons  has  done  a  great  deal  of  good 
iurinc  the  lost  six  years,  and  may  claim  in  addition  that  they 
lelped  to  raise  the  value  of  human  life  and  make  it  more 
roas  and  happy. 

!ish  to  say  that  the  health  of  the  British  Constitution  so  far 
it  in  our  keeping  is  in  a  thoroughly  sound  and  satisfactory 
op.  Still  1  am  sorry  to  state  that  many  of  the  members  have 
to  a  very  flabby  and  idle  disposition,  and  I  am  afraid  the 
}  is  a  much  more  attractive  and  agre(*able  place  than  the 
and  that  the  study  of  Bradshaw  and  A. B.C.  has  to  a  large 
taken  the  place  of  more  important  studies. 

He^rt  Burdeit,  K.C.B.,  in  proposing  "The  Sanitary  In- 


lard  it  as  a  great  honour  to  have  been  selected  by  the  Council 
ose  the  toast  of  "The  Sanitary  Institute"  this  evening.  This 
&s  been  confided  to  me  because  I  am  one  of  a  ver\'  few  of  the 

m 

promoters  now  living  who  banded  themselves  together  to  found 
Jtitute  twenty-one  years  ago.     Sir  Douglas  Galton,  the  Chair- 

the  Council,  will  speak  of  what  has  been  dom*  during  those 
-one  years,  and  I  propose  to  confine  my  i*eniarks  mainly  to  a 
ration  of  the  then  state  of  affairs  in  sanitary  matters,  and  to 
i  a  few  of  the  men  to  whom  the  improved  condition  of  public 
natters  in  these  realms  is  largely  due.  Twenty-one  years  ago, 
as  sanitation  was  concerned  the  public  were  ignorant  and 
ent.  The  bulk  of  the  members  of  the  medical  profession  were 
J  as  to  the  value  of  sanitation,  and  disinclined  to  recognise  it 
ce,  by  the  utilisation  of  which  they  could  materially  imprc»ve 
ilic  health.  The  Press  of  this  country  were  for  the  most  ])art 
3g  to  give  space  to  what  they  regarded  as  a  dr}'  subject,  of 
iterest  or  importance.  It  is  but  just,  however,  that  I  should 
tribute  of  grateful  recognition  to  the  editors  of  the  gi*eat 
olitan  papers,  and  especially  to  the  editors  of  The  Times  and 
indard,  who  from  the  earliest  days  willingly  gave  space  to 
irs  of  the  Institute,  and  supported  in  their  leading  columns 
ands  for  reform  and  improvement,  with  the  view  to  a  diminu- 

disease,  and  of  the  evils  arising  from  imperfect  cleanliness 
isregard  to  the  principles  of  sanitation.  The  attitude  of  the 
ros  largely  justified  from  the  circumstance  that  very  few 
were  interested,  and  of  the  few  some  were  easily  choked  off 
duhiess  of  the  matters  which  had  to  be  studied  and  mastered 
they  could  take  any  useful  part  in  the  work.  Twenty-one 
igo  there  was  no  Public  Health  Act  for  London,  and  what 
aant  no  one  realised  better  than  myself,  who,  as  Special  Com- 
uer  for  more  than  one  scientific  journal,  found  it  nearly  inipos- 
I  bring  about  the  destruction  of  numerous  fever  nests,  or  small 
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infected  areas  of  disease,  the  presence  oE  which  materially  (pcreasei 
the  death-rate  in  those  days.  In  matters  of  drainage  there  wa 
much  to  be  done.  Very  few  houses  were  properly  drained ;  most  o 
the  Government  Offices,  and  even  the  Queens  Palaces,  yreie  ver 
insanitary.  There  was  an  absence  of  provinion  for  the  isolation  o 
infectious  diseases  and  the  adequate  treatment  of  infected  patient! 
And  here  I  would  remind  you  of  the  great  change  in  public  opinioi 
which  wras  indicated  by  the  passing  and  enforcement  of  the  Notiiica 
tion  of  Infectious  Diseases  Act  in  the  year  1889.  That  Act  l)IDugh 
about  a  revolution  in  this  countr}%  for  it  entailed  an  intei|aieno 
with  the  privacy  of  the  home,  rightly  regarded  as  the  Engl{ibiiian' 
Ciistle;  and  yet,  so  conscious  were  the  people  of  its  necesci^y  aim 
desirability,  that  its  provisions  are  now  enforced  throughout  itjo  Ian< 
without  question,  and  even  without  complaint.  The  water  Vuppl; 
nearly  everywhere  was  indifferent  or  defective,  and  the  systeftH  o 
drainage  in  many  places  were  bad.  The  majority  of  the  hospitals  an( 
asylums  had  no  plans  of  their  drains,  and  where  plans  existed  tliei 
wt're  far  from  accurate,  and  in  no  way  to  be  relied  upon.  Tbi 
mortality  in  the  best  hospitals  after  serious  surgical  operations  wa 
at  the  time  1  am  speaking  of  37'8  per  cent.,  and  it  is  interesting  ti 
note  in  this  connection  Lord  Lister's  work  on  the  Germ  Theory  o 
Fermentative  Changes  was  published  in  1875.  Thanks,  however,  t^ 
Lord  Lister*s  teachings  and  crusade,  to  the  improved  state  of  sanita 
tion,  and  to  the  fact  that  the  agitation  which  commenced  in  Th 
Sanitary  Institute  hod  such  an  effect  upon  public  opinion  that  near!; 
every  large  hospital  was  re-drained,  and  that  hundreds  of  thousand 
of  pounds  were  spent  upon  drainage  works  in  connection  with  on 
large  public  institutions.  The  mortality  in  regard  to  the  mor 
serious  surgical  operations  in  hospitals  has  fallen  from  37*8  to  some 
thing  like  2  per  cent.,  whilst  the  number  of  these  operations  ha 
increased  a  hundredfold.  There  was  little  literature  on  the  subjecl 
and  that  which  existed  was  mostly  buried  in  blue-books  not  readilj 
accessible.  1  consider  that  The  Sanitary  Institute  has  rendered 
important  public  service  by  republishing  the  writings  of  men  lik< 
Farr  and  Simon,  and  of  other  fathers  of  the  science.  Finally,  there 
existed  no  test  of  competence,  and  no  means  of  training  persons  BB 
sanitary  officials.  Local  Surveyors,  Inspectors  of  Nuisances,  and 
even  ^ledical  Officers  of  Health  were  all  in  the  same  boat,  for  all  wefB 
without  special  training  or  qualification,  and  did  not  even  possess 
accurate  knowledge  or  information.  Inadequately  paid,  without  need- 
ful appliances, authority,  or  special  education  to  do  their  work  properlr, 
the  principles  which  it  was  their  duty  to  enforce  were  necessarily 
lu'pflected  or  scouted,  and  the  health  condition  of  Great  Britain 
was  in  a  state  to  make  those  of  us  who  have  passed  through  the 
intrrvcning  twenty-one  years,  and  who  ivalise  tlio  facts,  marvel  at 
the  pn)gr(»ss  which  has  taken  place. 

Great  as  has  been  the  progi-ess,  and  high  as  is  the  average  efficiency 
in  mutters  sanitar}-  almost  evt'rj'where,  it  would  bt*  wrong  to  omit  to 
mention  two  matters  which  pn»ss  for  the  earnest  attention  of  Lon- 
doners, and  of  the  Royal  Institute  of  British  Architectj*,  and  of  the 
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tetion  of  Civil  Engineers  respectively.     London,  unfortunately, 

^  to  certun  health  matteni  i»  still  under  the  contn)l  of  tlie 

ies.    London  is,  therefore,  a  disgraceful  city  in  some  respi-cts 

r.    Li  the  district  of  Paddington,  for  example,  in  tliL^  year  of 

Diamond   Jubilee,  wherein  the  greatness  and  majesty  of  the 

h  Empire  has  been  so  conrincingly  exhibited,  the  strt*ets  of  one 

e  wealtliiest  portions  of  London,  t.«.,  Paddington,  are  left 

!pt  and  uncared  for  from  Saturday  to  Monday  in  each  wwk. 

itteT  how  high  the  temperature,  or  how  filthy  tht^  streets  may 

le  streets  of  probably  the  wealthiest  district  in  tlie  Metropolis 

8  Empire  are  made  dangerous  to  health  by  the  supine  in- 

nee  and  criminal  neglect  of  the  Paddington  Ytfstiy'.    Tht*  late 

Randolph  Cliurchill  and  some  of  the  most  influential  of  the 

Its  liave  entreated  and  protested  in  vain,  and  it  is  stated,  with 

truth  I  cannot  say,  that  the  dangers  to  health  incurred  so 

Mly  by  the  Paddington  Vestr}',  despite  the  ever  increasing 

ire  due  in  a  measure  to  the  fact  that  the  Viear  of  Paddington 

rict  Sabbatarian  and  also  the  Chairman  of  the  Vestry.     It  is 

d  to  be  due  largely  to   his  influence   that   the   intelligent 

ler,  to  his  surprise  and  disgust,  may  see  in  the  streets  of 

igton  on  any  Sunday,  when  the  principal  residents  are  at  home 

,  fermenting  filth  and  even  dead  cats,  dirty  papers,  and  various 

){  o&l,  which  offend  the  senses  and  infect  the  atmosphere,  to 

Dger  of  the  inhabitants.     Such  a  state  of  affairs  is  as  shameful 

unaccountable. 

other  matter  which  cannot  be  passed  over  without  comment  is 
didal  which  arises  from  the  intimation  which  rectmtly  appeared 
newspapers  that  a  new  asylum,  costing  many  thousands  of 
J,  within  two  years  of  its  being  occupied  was  found  to  be  so 
try  that  the  inmates  were  attacked  by  fever  and  illness,  and  the 
'aiuage  system  had  to  be  reconstructed.  J  make  bold  to  declare 
ich  a  state  of  affairs  as  this,  and  it  is  unfortunately  not  wholly 
lonaly  demands  immediate  attention  on  the  part  of  the  ruling 
ities  of  the  Institute  of  British  Architects.  Wheiv  the  drainage, 
8e  like  tliat  referred  to,  lias  been  carried  out  by  the  architect 
then  the  matter  Ues  wholly  with  the  Koyal  Institute  of  British 
acts ;  if  by  an  engineer,  then  with  the  Institntion  of  Civil  En- 
I.  If  the  law  provides  that  a  special  enquiry  shall  be  instituted 
Grovernment  into  every  railway  accident,  it  ought  surely  to 
s  that  a  special  inquiry  should  be  held  in  cases  where  the  pro- 
il  advisers  erect  buildings  and  lay  down  drains  which  pn^duce 
iic8  within  two  years  of  their  construction.  1  make  bold  to  say 
ly  professional  man  who  is  responsible  for  such  buildings  and 
je  works  should  bi^  struck  off  the  roll  of  his  pn)fession,  or  at 
te  that  his  name  should  be  put  on  a  list  with  the  findings  of 
mmittee  of  Enquiry,  so  tluit  any  one  who  (Mnploys  him  for  the 
may  clearly  understand  the  risks  which  they  are  likely  to  run 
ttd  to  the  sanitary  conditions  of  any  buildings  which  they 
» to  be  erected, 
xnirse  the  early  founders  of  The  Sanitarj-  Institute  hoped  to 
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secure  the  enforcement  of  the  laws  of  health,  and  aspired  to  di 
the  death-rate,  and  to  everywhere  promote  the  happiness  of  the 
by  improving  their  physical  and  moral  condition.  There  wen 
trials  and  difficulties  at  the  commencement,  as  I  have  already  inc 
and  our  equipment  for  the  work  consisted  mainly  of  much  con^ 
energy  but  little  cash.  We  were  encouraged  by  the  example  anc 
sel  of  men  like  Sir  Edwin  Chadwick,  Sir  Benjamin  Bichards< 
llobert  EAwlinson,  Professor  de  Chaumont,  and  Dr.  Steele,  wi 
untiring  in  their  devotion  to  the  work  in  hand.  We  owed  mud 
Duke  of  Northumberland,  who,  from  the  earliest  days,  has  been 
friend  of  the  Sanitary  Institute,  and  who,  by  his  influence  and  si 
has  materially  aided  its  development.  I  cannot  in  justice  refrai 
mentioning  the  fact  that  to  the  business  ability,  energy,  and  pi 
knowledge  of  Mr.  G.  J.  Symons,  F.R.S.,  the  Eegistrar,  the  in 
owes  a  debt  of  gratitude  which  it  would  be  difficult  to  exag 
Our  methods  consisted  in  speaking,  writing,  discussion,  ai 
exhibition  of  indomitable  energy,  despite  every  discourag 
entailing  an  amount  of  work  highly  creditable  to  all  who  hi 
hand  in  the  doing  of  it.  Of  cash,  as  I  said  before,  there  was 
but  we  believed  in  the  principles  we  had  set  ourselves  to  teac 
so,  though  none  of  us  were  rich  men,  all  of  us  were  willing  1 
freely  in  the  cause  in  which  we  believed,  for  our  hearts  were 
work.  As  I  have  said  already.  Sir  Douglas  Ghilton  will  she^ 
far  we  have  succeeded  in  our  aspirations.  These  led  us  to  spei 
be  spent  in  an  endeavour  to  make  the  homes  of  the  peopl 
hospitals,  our  cities  and  villages  wholesome  and  healthy  for  poc 
and  rich  alike.  We  had  a  municipal  ideal  in  our  mind,  for 
we  have  continued  to  work,  and  to  work  successfully  throu^ 
intervening  years.  This  ideal  included  the  conviction  that 
poor  person  inherit'S  a  natural  right  to  be  provided  at  a  cost 
his  means,  with  good  water,  good  air,  and  a  healthy  dwelling 
in.  I  do  not  think  that  any  of  us  have  quite  realised,  what  is 
the  truth,  that  of  all  the  agencies  in  the  hands  of  a  stat 
whereby  the  moral  life  of  a  nation  can  be  raised  and  benefited 
is  none  so  potent  foi;  good  as  sanitary  science.  The  moral  vi 
sanitary  science  is  a  great  factor  for  the  good  of  the  people.  ( 
men  and  ministers  of  religion,  and  the  most  devoted  of 
missionaries  may  find  themselves  powerless  to  remedy  the  e 
a  given  area  occupied  by  a  crowded  population,  the  police  mi 
prove  powerless  to  introduce  the  necessary  reforms;  but  wi 
advent  of  the  Sanitary  Officer  success  invariably  follows, 
brings  cleanliness,  i'resh  air,  sweetness,  and  light.  It  is  the  St 
Officer  who  has  the  power  to  remove  the  evils  by  closing  the 
nests  and  pestilential  houses,  and  he  it  is  through  the  force  of 
opinion,  which,  thank  God,  is  now  behind  him,  who  is  able  to 
through  Parliament,  that  where  hundreds  of  thousands  of  th< 
are  displaced  from  such  houses,  there  adequate  dwellings  si 
erected  in  their  place,  which  shall  be  hygienically  suitable  f 
maintenance  of  the  physical  and  moral  health  of  the  people. 
I  have  thought  it  well  to  remind  this  audience,  and  all  whi 
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r,of  the  monl  value  of  sanitation  and  public  medicine,  for,  as  one 
he  eoriy  Commissioners  who  has  had  to  condemm  areas,  and 
fltigate  epidemics  in  many  places,  under  veiy  varying  conditions, 
1  conscious  that  of  all  the  good  which  has  come  from  the  teachings 
initary  science  and  the  work  of  this  Institute  there  is  none  to 
pare  with  the  great  moral  effects  which  have  followed  the  freeing 
le  people  from  imhealthy  surroimdings  and  contaminating  filth  of 
dnds.  He  would  be  a  bold  man  who  to-day  described  sanitar}* 
ice  as  a  dry  and  uninteresting  subject,  for  to-day  a  sceptical 
m  has  come  to  realise  and  admit  that  Lord  Beaconsfield  was 
i  when  he  said  that  the  true  policy  and  the  best  for  an  English 
sman  was  embodied  in  the  maxim  "Sanitas  sanitatum,  omnia 
-as." 

am  very  pleased  to  couple  with  this  toast  the  name  of  Sir 
l^las  Ghdton,  to  whom  the  Institute  owes  so  much  for  hb  interest 
eneigy  in  directing  the  Institute,  as  Chairman  of  Council  for 
r  years  of  The  Parkes  Museum,  and  during  three  different 
<ls  Chairman  of  Council  of  the  Institute.  I  have  also  to  couple 
it  the  name  of  Prof.  W.  H.  Corfield,  the  latest  elected  Vice- 
dent. 

n  Douglas  Galton  said :  I  feel  a  great  responsibility  in 
>nding  to  the  toast  of  The  Sanitary  Institute  which  Sir  Henry 
ett  has  so  ably  proposed.  He  has  told  you  of  the  early  hopes 
Bapirations  of  The  Sanitary  Institute.  The  Institute  has  met 
7  to  celebrate  its  majority.  We  can  c(^rtainly  congratulate  it 
e  success  which  has  attended  its  efforts  during  the  past  twenty- 
ears.  The  hopes  and  aspirations  of  1870  have  been  more  than 
«d. 

e  Public  Health  Act  of  1875  gave  a  new  development  to  sanita- 
all  over  the  country.  We  founded  The  Sanitary  Institute  in 
for  the  purpose  of  advancing  knowledge  in  all  subjects  bearing 
ublic  health.  That  object  has  been  the  mainspring  of  our 
is  during  our  career.  In  1877  we  commenced  examinations  for 
aiy  Inspectors.  These  examinations  soon  revealed  to  us  that 
ng  educational  institutions  afforded  to  the  candidates  no  means 
^ning  knowledge  in  the  principles  of  sanitary  science, 
t  the  Parkes  Museum  had  been  instituted  in  the  same  year  as 
Unitary  Institute,  yiz.,  1876,  as  a  permanent  memorial  of  Dr. 
ind  Parkes,  the  first  Professor  of  Hygiene  at  Netley.  It  had 
incorporated  in  1882  under  the  patronage  of  the  Queen  and 
ffwidency  of  His  Koyal  Highness  the  Duke  of  Albany.  This 
nm  afforded  a  means  of  giving  instruction  on  Sanitation  by 
ires  and  Demonstrations  on  a  practical  basis ;  and  the  effici<mt 
I  of  The  Sanitary  Institute  and  of  the  Parkes  Museum  was 
f  increased  by  the  union  of  the  two  Institutions  which  took 
a  few  years  later. 

nay  say  without  hesitation  that  the  methods  of  instruction 
I  have  been  deyeloped  by  means  of  lectures,  demonstrations, 
ical  teaching  in  the  Parkes  Museum,  and  the  use  of  its  valuable 


228  COMMEUOBATIVE    DVSER. 

Library — which  ia  open  to  our  ahid^nt a— afford  a  more  compleW 

hygienic  education  for  that  class  of  students  than  can  be  obtained 
elsewhere  in  this  country. 

We  h&ve  further  endeavoured  to  advance  sauitary  knowledge  in 
the  provinces  by  our  annual  or  biennial  Ccjnferenws  and  Exhibitiona, 
at  which  we  organise  conferences  of  mi-ilical  officers  of  health  and 
sanitary  inspectors  Irom  the  surrounding  districts. 

We  have  endeavoured  to  secure  that  our  Exhibitions  flhall  be  a 
uieans  of  education  by  introducing  and  maintaining  throughout  the 
sixteen  j«ars  Jn  which  we  have  held  them  a  uniform  systein  for 
judging  the  exhibitH,  end  our  awards  thus  afford  a  real  standard  of 
merit. 

1  am  happy  to  say  that  our  exeitions  have  been  rewarded  with  a 
large  measure  of  success.  Our  eai'hest  Congress,  in  1877,  began  with 
I5U  members,  and  an  income  of  .£240.  The  mil  of  membersbip  baa 
gathered  strength  as  tbe  years  have  passed,  so  that  the  hundred-and- 
fifty  of  1877  have  multiplied  into  two  thousand  one  hundred  memben 
in  1897.  The  income  of  the  Society  has  increased  from  £240  in 
1877  to  X6,000  in  the  present  year. 

The  number  of  candidates  eitamijied  In  1S77  was  five,  three  of 
whom  obtained  certificates.  The  number  of  candidates  eiamined 
in  1896  was  521,  of  whom  300  obtained  certificates.  This  success 
has  not,  however,  been  attained  without  much  struggle  and  many 
sacrifices. 

But  we  gratefully  recollect  that  the  Parkes  Museum  in  its  earlier 
days  was  favoured  by  the  Patronage  of  the  Queen,  by  iLB.H.  the 
Duke  of  Albany,  who  accepted  the  oflice  of  its  first  President,  and 
after  His  Eoyal  Highness' lamented  death  by  H.E.H.  the  Duchesa 
of  Albany,  who  became  an  active  Patroness  of  that  Institution. 

The  Sanitary  Institute  has  been  favoured  by  tbe  uniform  support 
afforded  it  by  our  first  President,  His  Grace  the  Duke  of  Northumber- 
land, afterwards  by  the  Duke  of  Westminster,  and  now  by  your 
fioyal  Highness. 

We  have  received  much  encouragement  and  support  from  some  of 
the  Members  of  Council,  one  of  whom  who  is,  I  regret  to  say,  absent 
from  illness  to-night,  viz.,  Mr.  Bugers  Field,  who  has  assisted  us  in 
our  time  of  difficulty  by  munificent  donations  to  aid  the  development 
of  our  Museum.  But  I  have  I  fear  trespassed  too  much  ii[k>u  your 
patience  by  dwelling  on  these  historical  statistics.  I  have,  however, 
only  desired  to  bring  to  your  notice  the  motto  which  has  invariably 
guided  us,  namely,  that  Achievement  is  only  a  8tep[)ing  stone  to 
further  progress. 

There  is  no  science  which  has  dovelo[)ed  so  largely  in  the  Victorian 
era  as  Sanitary  Science.  Recent  progress  baa  mainly  depended 
upon  hypothesis,  and  I  saw  somewhere  the  other  day  a  suggestion 
that,  as  the  great  patron  of  progress  is  hvpothesis,  it  would  bo 
appropriate  to  canonize  this  patron  and  create  a  new  saint,  vii., 
"  Saint  Hypothesis."  Hypothesis  is  certainly  a  saint  who  is  very 
persistently  worshipped  in  the  medical  world.  But  our  Sanitary 
Science  rests  on  principles  which  were  promulgated  in  the  days  of 
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Ks  and  Hippocrates ;  and  although  we  are  now,  by  the  help  of 
it  Hypothesis  and  the  Bacteria,  obtaining  a  fuller  explanation  of 
sons,  the  one  watchword — "  Purity  in  Air,  Soil,  and  Water," — 
holds  good.  It  is  the  watchword  which  has  enabled  your  Boyal 
hnesa  in  your  forty  years'  control  of  the  British  Array  to  reduce 
death-rate  in  time  of  peace  from  14  and  18  per  1000  to  between 
d  5  per  1000 ;  and  it  is  by  attention  to  this  watchword  that  the 
1  of  Queen  Victoria  has  formed  so  memorable  an  epoch  in 
tary  Science. 

HOFBSSOB  CoBFiELD,  also  responding  for  The  Sanitary  Institute, 
I  wish  to  thank  Sir  Henry  Burdett  for  the  very  kind  way  in 
^  he  has  coupled  my  name  with  the  toast,  and  I  uish  also  to 
hit  all  members  of  the  Institute  would  congratulate  him  on  the 
r?ed  honour  which  had  been  conferred  upon  him.  I  also  take 
opportunity  of  thanking  the  Council  of  the  Institute  for  the 
t  honour  they  have  done  me  in  electing  me  a  Vice-President  of 
institute, 
bave  been  asked  to  report  to  you  the  messages  received  from  our 

•  Fellows  abroad  who  are  unable  to  be  with  us  this  evening ;  the 
w  a  telegram  received  this  morning  from  Vienna — 

"Three  hearty  cheers  for  your  noble  Queen,  for  the  Duke  of 
Cambridge,  and  for  The  Sanitary  Institute,  from  your 
Austrian  Honorary  Fellow,  Eranz  von  Gruber." 

•  Modesto  Martinez  y  Gutherez,   President   of   the   Spanish 
ty  of  Hygiene,  writes  a  long  letter,  in  which  he  says — 

"You  are  the  successors  of  the  immortal  Jenner,  and  the  whole 
world  is  indebted  to  you  for  the  great  progress  made  in 
preventive  medicine." 

tters  of  regret  have  also  been  received  from  Professor  Petten- 
» Br.  Prosper  de  Pietra  Santa,  referring  with  pleasure  to  his 
*tion  with  the  Institute  in  the  early  years  of  its  formation, 
^  Paul  Brouardel,  A.  Zoeros  Pasha,  J.  S.  Billings,  Van  Over- 
do Meyer,  and  Henry  P.  Walcott,  and  from  the  Secretary  to 
Koch  of  Berlin,  who  is  at  present  in  India. 
1^  has  struck  me  most  in  reading  these  replies  is  the  manner 
&h  the  leadership  of  England  by  The  Sanitary  Institute  in 
tty  Science  is  acknowledged  by  all  the  correspondents. 
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FORTHCOMING  MEETINGS. 
Calendar,  July  to  November,  1897. 

As  far  as  at  present  arranged. 

Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in 

each  Month  at  5  p.m.,  except  August  and  September. 
Special  Purposes  Committee  .         .  As  occasion  requires. 
Finance  Committee        .         .        .  Second  Wednesday  at  4.30  p.m. 
Exhibition  Committee    .         .         .  First  Tuesday  at  5  p.m. 
Congress  and  Editing  Committee  .  Second  Monday  at  5.15  p.m. 
Education  Committee    .         .         .  Third  Monday  at  5  p.m. 
Museum  and  Library  Committee    .  Fourth  Monday  at  5  p.m. 
Parliamentary  Committee      .        .  As  occasion  requires. 

JULY. 

23  F.  1  Examinations  in  Practical  Sanitary  Science  and  for  Lispecton  of 

24  S.  /     Nuisances,  Cardiff. 

30  F.  \  Examinations  in  Practical  Sanitary  Science  and  for  InapectorB  of 

31  S.  j   Nuisances,  Norwicli. 

SEPTEMBER. 
14  Tu.   \ 

15  w.      Congress  and  Exhibition  at  Leeds. 

16  Til.    l 

17  F.      [Exliibition  remaining  open  until  October  9th. 

18  8.     J 

27  M.   Introductory  Lecture  to  Sanitary  Officers  at  8  p.m,  by  Louis  C.  Parkes, 

M.D.,  D.P.H. 

30  Th.  Lecture  to  Sanitary  Officers  at  8  pjn.  Sanitary  Law:  English, 
Scotch,  and  Listi;  General  Enactments;  Public  Health  Act,  1875; 
Model  Bye-Laws,  &c,.  by  Herbert  Manley,  M.A.  (Cantab),  mji^ 

DJ».H. 

OCTOBER. 

4  M.   Lecture  to  Sanitary  Officers  at  8  pjm.    The  Law  relating  to  the 
Supervision  of  Food  Supply,  by  A.  Wynter  Blyth,  Barriater^it-Law. 

7  Tb.  Lecture  to  Sanitary  Officers  at  8  p.m.    Sanitary  Laws  and  R^nlationf 
governing  the  Metropolis,  by  A.  Wynter  Blyth,  Barrister-at-Law. 

11  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Nature  of  Nuisances,  indudhig 
Nuisances  the  abatement  of  which  is  difficult,  by 

14  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  Objects  and  Methods  of  In- 
spection, by  J.  F.  J.  Sykes,  d.sc,  m.d. 

18  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Factories,  Workshops,  and 
Offensive  Trades,  by  Prof.  A  Bostock  Hill,  m.d..  d.p.h. 

21  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  Water  Supply,  Drinking 
Water,  Pollution  of  Water,  by  Prof.  W.  H.  Corfiefd,  M.A,,  iu>. 
(Oxon.),  P.B.C.P 
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L  Lecture  to  Smiitaiy  OiBoera  at  8  am.  Infectious  Diseases  and 
Methods  of  Disinfection,  by  H.  R  Kenwood,  9i.b.,  dj>.h.,  r.cja. 

h.  Lecture  to  Sanitary  OflBcers  at  8  p.n].  Diseases  of  AninuUs  in  relation 
to  Meat  Sopply ;  characteristics  of  V^etables,  Fish,  &c.,  unfit  for 
food,  by  Alfred  UiU,  ifj>.,  F.B.&S. 

NOVEMBER. 

.  Lecture  to  Sanitary  Offlcers  at  8  p.m.  Principles  of  Calculating 
Areas,  Cubic  Spaces,  &c;  Interpreutions  of  Plans  and  Sections  to 
Scale,  by  J.  Osborne  Smith,  fju.b  a. 

i  Lecture  to  Sanitary  Officers  at  8  p.m.  Ventilation,  Warming,  and 
Lighting,  by  Joseph  Priestley,  B.A.,  m  j>.,  d.p.h. 

.  Lecture  to  Sanitary  Offlcers  at  8  p.m.  Sanitary  Building  Construc- 
tion, by  Prof.  T.  Roger  Smith,  F.R.i.B.A. 

1  Lecture  to  Sanltaiy  Officers  at  8  p.m.  Details  of  Plumbers'  Work, 
by  J.  Wright  Clarke. 

1  Examinations  in  PtacUcal  Sanitary  Science  and  for  Inspectors  of 
J  NuisanceSf  Newcastle-on-Tyne. 

Lecture  to  Sanitaiy  Officers  at  8  p.m.    Sanitary  Appliances,  by 
Qeoige  Rdd,  m.d.,  d.p.h. 

1.  Lecture  to  Sanitary  Officers  at  8  p.m.  House  Dnunage,  by  W.  C. 
Tyndale,  ii.m8T.c.R. 

Lecture  to  Sanitary  Officers  at  8  p.m.    Scavenging :  Disposal  of 
House  Refuse,  by  Charles  Mason,  assoc.m.inst.c.k.,  a.r.i.b.a. 

I  Lecture  to  Sanitary  Officers  at  8  p.m.  Sewerage  and  Sewage  Dis- 
posal, by  Prof.  Henry  Robinson,  m.inst.c.b. 

Mons  and  Demonstrations  will  be  arranged  on  Wednesdays  and 
i^ys  during  the  Course.  A  List  of  these  can  be  obtiunod  of  the  Secrc- 
t  the  commencement  of  the  Course. 


'ONGBESS  AND  EXHIBITION  OF  THE   INSTITUTE,   1897. 

0  Congress  and  Exhibition  will  be  be  held  this  year  at  Leeds 
vitation  of  the  Lord  Mayor  and  Corporation.  The  Council  are 
to  announce  tliat  over  300  Authorities  throughout  the  kingdom 
^pointed  delegates  to  attend  the  Congress. 

e  St.  Hon.  the  Lord  Mayor,  Sir  James  Kitson,  Bart.,  M.P.,  has 
lited  to  act  as  Chairman,  and  Mr.  Councillor  Womersley  as 
■Chairman  of  the  Local  Committee;  and  Dr.  J.  Spottiswoode 
ion.  Medical  Officer  of  Health  for  the  City  of  Leeds,  Mr.  A.  E. 
Mm,  M.It.C.S.,  and  Mr.  W.  Spinks,  Assoc.M.lnst.C.E.,  have 
^)pointed  as  Hon.  Local  Secretaries. 

IB  Congress  is  to  open  on  Tuesday,  Sept.  14th,  and  extend  to 
JBUowing  Saturday. 

|R)gramme  of  the  arrangements  as  far  as  they  have  been  decided 
Ment  will  be  found  on  the  following  pages. 
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THE 


SIXTEENTH   CONGRESS,    1897. 


WILL  BE   HELD   AT 


I 

From   SEPTEMBER   14th   to   SEPTEMBER  18th. 


GENERAL  ARRANGEMENTS. 

ADDRESSES    AND    LECTURES. 

President's  Inaugural  Address. 

Lecture  to  the  Congress. 

Popular   Lecture. 

SECTIONS. 

Section  I. — Sanitary  Science  and  Preventive  Medicine. 

Section  II, — Engineering  and  Architecture. 
Section  III. — Chemistry,  Meteorology  and  Greology. 


On  River  Pollution. 

Of  Municipal  Representatives. 

Of  Medical  Officers  of  Health. 

Of  Municipal  and  County  Engineers. 

Of  Sanitary  Inspectors. 

Of  Ladies  on  Domestic  Hygiene. 

EXHIBITION. 

An  Exhibition  of  Apparatus  and  Appliances  relating 
to  Health  and  Domestic  use  will  be  held  In  con- 
nection w^ith  the  Congress. 


PAPERS   AND   DISCUSSIONS. 

The  Council  invite  Papers  on  subjects  relating  to  Health  and 
Sanitary  Science.  Papers  are  limited  to  twenty  minutes  in  reading. 
A  short  abstract  must  accompany  every  Paper,  both  for  the  con- 
venience of  the  Press  at  the  Congress  and  for  insertion,  subjeet  to 
the  approval  of  tlie  Council,  in  the  Journal  of  the  Institute,  should 
it  not  be  deemed  desirable  to  publish  the  Paper  in  exiemo.  No 
previously  publislied  Paper  can  be  read.  The  acceptance  of  Papen* 
and  the  davs  on  which  they  are  to  be  read,  are  determined  by  the 
Council  before  the  beginning  of  the  Meeting.  The  Council  reserve 
the  right  of  refusing  any  Papers  sent  in;  and  in  the  caseof.thoM 
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ited,  the  reading  of  them  must  depend  on  the  time  at  the 
•sal  of  the  Meeting.  Papers  read  at  the  Congress  cannot  be 
shed  bj  the  Authors,  except  by  permission  of  the  Council, 
council  reserve  to  themselves  the  privilege  of  printing  any  Paper 
it  the  Congress,  either  wholly  or  in  part,  or  of  refraining  from 
ablication  thereof,  if  they  see  fit. 

i  Addresses  and  Papers  or  Abstracts  thereof  are  usually  printed 
3  Institute  in  London  before  the  meeting  of  the  Congress,  and 
36  purchased  from  the  Secretary  of  the  Institute  during  the 
"ess.  Authors  should  forward  their  manuscript  by  book  post 
iy  as  possible  before  August  21«<,  addressed  to  the  Secretary, 
iry  Institute,  Margaret  Street,  London,  W. 

EPTION  ROOM  AND  PLACES  OF  MEETING. 
Beception  Eoom  will  be  opened  at  The  Towx  Hall,  on 
ii,  September  13th,  at  12  Nooy,  and  on  the  following  days 
A.M.  for  the  issue  of  all  Tickets  in  connection  with  the 
688.  The  large  Victoria  Hall  will  be  available  for  Writing  and 
made. 

Inaugural  Address  of  the  President  will  be  given  in  The 
M,  YoBKSHiRE  COLLEGE.  The  Lccture  to  the  Congress  will 
3n  in  The  Albebt  Hall,  Cookridge  Street. 

Sectional  Meetings,  General  Meetings,  and  Conferences  will 
i  in  The  Towjt  Hall,  and  other  rooms  adjoining. 

Popular  Lecture  will  be  given  in  The  Albert  Hall. 

EL  AND  LODGING  ACCOMMODATION,  AND 
TRAVELLING  ARRANGEMENTS 

5  determined  by  the  Local  Committee,  and  information  relating 
same  may  be  obtained  from  the  Honorary  Local  Secretaries, 
Hall,  Leeds,  and  from  the  Secretary  of  the  Institute. 

TICKETS. 

)W8,  Members,  and  Associates  of  the  Institute,  are  supplied 
ickets  for  the  Congress  on  application  to  the  Secretary  before 
Jigress,  or  may  be  obtained  at  his  Office  in  The  Town  Hall 
the  Meeting. 

iose  not  connected  with  the  Institute,  Congress  Tickets  will 
)d,  entitling  the  holder  to  the  use  of  the  Eeception  Eoom,  to 
on  to  the  Presidential  and  other  Addresses,  to  all  Meetings, 
Exhibition  of  the  Institute,  and  to  any  Conversazione  given 
Institute.  The  price  of  the  Congress  Tickets  is  Half-a-guinea 
These  Tickets  may  be  obtained  at  the  Office  of  the  Hon. 
tecretaries  at  Thb  Towjf  Hall,  or  at  the  Offices  of  The  Ixsti- 
2,  Alargaret  Street,  London,  W. 

EXCURSIONS. 

eolars  of  these  will  be  published  in  a  later  Programme,  and 
and  List  of  Places  to  be  visited  can  be  obtained  at  either  the 
Tf%  Office,  or  the  Office  of  the  Hon.  Local  Secretaries  during 
•ting. 
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®fftctrs  oi  i^t  Instiltttc  for  1897-98. 

patroness. 
H.R.H.  THE  DUCHESS  OP  ALBANY. 

firesilient. 
H.R.H.  THE  DUKE  OF  CAMBRIDGE,  K.G. 

^ost  ^resilient. 

HIS  GRACE  THE  DUKE  OP  NORTHUMBERLAND.  K.G..  D.C.L.,  LL.D. 

HIS  GRACE  THE  DUKE  OP  WESTMINSTER,  K.G. 

VictslBxtfiititnts. 
HIS  GRACE  THE  ARCHBISHOP  OF  CANTERBURY,  P.C,  D.D. 
RIGHT  HON.  EARL  FORTESCUE. 

SIR  FREDK.  ABEL,  Babt.,  K.C.B.,  D.C.L.,  D.Sc.,  Hon.M.In8T.C.E.,  F.RJ8. 
SIR  HENRY  W.  ACLAND,  Babt.,  K.C.B.,  M.D.,  D.C.L.,  P.R.S. 
SIR  DOUGLAS  GALTON,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S.,  Hon.M.Inot.C.B., 

Treamrtr 
SIR  W.  GUYER  HUNTER,  K.C.M.G..  Q.H.S.,  M.D.,  LL.D.,  P.R.C.P. 
SIR  FRANCIS  SHARP  POWELL,  Babt.,  M.P. 
SIR  ROBERT  RAWLINSON,  K.C.B..  M.Inst.CE. 
SIR  HENRY  THOMPSON,  M.B..  F.R.C.S. 

PROF.  W.  H.  CORFIELD,  M.A.,  M.D.OxoN..  F.R.C.P.,  H0X.A.R.LB.A. 
THOMAS  SALT.  M.A.,  D.L.,  J.P. 
A.  WATERHOUSE,  R.A.,  LL.D,  F.R.I.B.A. 

Eegistrar. 
Sir  W.  Guykb  Hunteb,  k.c.m.o.,  q.h.8.,  m.d.,  ll.d.,  f.b.c^. 

Council. 
Sib  Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d.,  f.b.8..  Chairman, 

LkWIS    AxgELL,  M.INST.C.B.,  ,    tCUARLKSMAHON,A880C.M.IN8T.C.I., 

F.B.I.B.A.  A.B.I.B.A. 

^BUSIIBLL  AnNINGSON,  M.A.,  M.D.         '      £.  G.  MAWBEY,  A880CJf.IN8T.CX. 

H.  E.  Armstrong,  d.hy.,  m.b.c.s.        R.  E.  Middlkton,  iijnst.c.b. 
*  A.  W  yntkr  B  l  yth,  B  arr  ister- at-      *Abthub  Nkwsholvb,  u,j>.,ujlcjl. 
Law,  m.r.c.s.,  f.i.c,  f.c.s.  l.s.a..  djp.h. 

tW.  COLLINGRIDGR,  M.A.,  M.D.,  LL.M.,  PrOF.  J.  LAKB  NoTTKB,  M.A.,  ILD. 

D.P.H.  *L0UI8  C.   PaBKKH.  11.D.,  D.P.H. 


*J.  Wallace  Progs,  Assodcimr. 

C.B. 


tll.  H.  Collins,  f.r.i,b.a. 
*Thoma8  W.  Cutler,  f.b,i.b.a. 
^Rogers  Field,  b.a.,  m.inst.c.e.  Rowland  Plumbs  f.r.lb.a. 

+ Major  Lamorock  Flower,  ^George  Rbid,  m.d.,  dj».r. 

F.  u.m:et.80c.  '     Prof.  H.  Robinson,  m.inbt.c.r. 

E.  T.  Hall,  f.r.i.b.a.  *J.  Osbobne  Smith,  f.r.i.b.a. 

*Pbof.  A.  Bostock  Hill,  M.D.,  dj».h.  i  tj.  F.  J.  Sykks,  d.8C.,  m.d. 
tn.  R.Kenwood, m.b.,l.b.c.p., D.P.H.      ♦W.  C.  Tyndalk,  v.inst.coe. 

Baldwin    Latham,    m.inst.c.e.,       Francis  Vachrb,  f.b.cjb.,m.b.c J.* 

F.G.S.,  F.S.S.  p.CS. 

♦tllKNRY  Law,  m.inst.c.e.  IDawson  Williams,  m.d.,  f.b.c.p. 

*J AMES  Lemon, m.in8t.c.e.,f.r.lb. A. 

*  Judges  of  the  Exhibition.         t  Bererees  of  the  Congreu. 

"SuDitOTS. 
W.  CoLLIXGRIDGE,  M.A.,  M.D.,  LL.M.,  |  ALFRED  LAS8,  WOOD  &  CO. 

D.P.H. 

]^on.  Solicitor. 
Basil  Field,  b.a. 

Secrrtarp. 
E.  White  Wallis,  f.s.s. 

Bankers. 
The  Union  Bank,  Regent  Street  Branch. 

OFFICES— PARKES  MUSEUM,  MARGARET  STREET.  LONDON,  W. 


(StfficttB  of  t^e  Congrtss. 


|)te0i&eiit. 

OBEBT  J'ARQl'H ARSON',  M.D.EDis.,  IX.D.Abehd.,  F.II.C.P.I.oi 
D.L.,  J.P. 


Vfcexpreel&eiits. 


1.  Sti  JAUES  KITSON,  Bart.. 


,OBD  BISHOP  OP  HIPON. 

n.lliaLOBD  BISHOP  Of  WAKK- 


MUoB-TbaMABOUIS  OP  Bl 
.Bi)B.XASLCOH>T0N,  H.F. 

^Kr„      a.07  0RiNBROOK,  E 


IL  Hob  EABL  of  MKXBOBOUaH.  D  L 
kaoo.  LOBD  MOWBBAY  OF  8TUB1 

iiL  VlSCOrST  POLUNOTOS,  m 


S,tl.UB3XS.Bl.KT.,t 


Ebra.ULXEB.Blu..  ii.lv,D.I.,i.P. 

ai  rUNCIS  lillABP   POVBLL.   B^ht. 

Br LX.  iL  PILKINOTON.  BlBT.,  D.L. 

Krl.  W,  RAMSDEN.  B<tRT..  D.u.  j.f. 

tkC,  B.  TEIIFEST.  Bart.,  d.i.. 

BtLrUBBAlBK.  11.1^  II.SO..  D-L..  J.P. 

BfU.ErHtTB.D.!. 

•lO.IBWIS,j,P. 

arUBOLLIT,  ».r.,  D.L. 

bS)&;i  W.  ACKLAND,  K.P. 

0-*.MlFOnB.ll.P. 

I.niLDEN,B.r.,D.i.,j.P. 


•iHoiLW.L.JAi;KaON.  F,L-..j.p..ii.p.,r.a 
t*miHor  T.  B.  LEUrY,  MJ. 
UrauB.  PICKABO,  uc  H.r. 

t  VATHAM.  ir!  ' 
V-iroiUSON.v.r. 
tB.I|lLLOR,l".P. 

■(Sog.lbaLOBDH«hTOBOFYOBE. 
IblUTOBDr  BATLET. 
IVB«TOB  OP  BBADPOBD. 
TWHilOB  OP  BBICEOUSE. 
IklUTOBOP  DEWSBOBY. 
n*  UIOB  OP  DONCASTEB. 
TU  UYOB  OP  HAUPAX. 
na  MilTOB  or  BAOBOaATE. 
JhKAYOE  OF  HtJDDEBSFIKLD, 
9t  HA  YOB  OP  HULL. 
*-  UTOB  OP  EEIQBLEY. 

3UT0B  OP  UOBLEY. 

MAYOB  of  OS3KTT. 

HAYOB  OP  PONTEFEACT. 

UrOBOF  BIPON'. 

HAYOB  OF  BOTHEBHiM. 


The  MAYOR  OP  TODMOBDEK. 


i.  COOKE,  CtuinnBD 


:KE3  OASEELL.  Ch>li 


I.  KENDELL,  cc. 


nn«i  B.  WIOEAM. 
c.  E.  P.  ABNOLD  FC 
,c.  J.  LOWDEN.J.P. 


Oapl.  a.  ABMVTAI3B.  D.t., 


Ingtoj  OolH-g*. 


J,  BANKS,  Prlnclpdl 


F.  H.  BABE.  J.F. 
A.  BAEEAN,  J.P. 
W.  H.  BABTBOLOMEW.J.F. 
W.  H.  BATTIE-WBIOHTSON.  D 
H.  F.  BEAUUONT,  D.I.,  J.P. 
H.  B.  BEAUUONT.  U.L.,  i.l-. 
W.  BBOKHDBTB.  J.P. 
J.  D.BLAND.  J.- 


W.  BOOTHBOYD.  j,1 
C.  EBODSFIELD.J. 
J.  B.BOWEB.j,p, 
T.  H.  BBACKEN.J.P. 


A.  E  BtTTLEK,  J.P. 
Hon.  W,  E.  BDTLEH.  D.k, 
J.  S.  OALVEELET.  J.P-  D.: 
C.  B.  OHOBLEY.  J.P. 
W.  D.  CUFP.J.F. 
LlBDI..CaL  0.  A.  OOBBE.  D 
a.  J.  COOKBCBN,  J.P 
T.  OHOHTON,  11.  n..  Seaio 
OansTkl  IsBrmiiry. 


JOHN  OOOKE,  D.[- 


J 
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Vice-Pbrsidents — continued. 


J.  E^VSTWOOD,  D.L. 

Prof.  J.  E.  EDDISON,  m.d.,  j.p.,  Consulting 
Physician  Leeds  Gheneral  Infirmary. 

A.  H.  EDWARDS,  D.L.,  J.P. 
H.  B.  FABREB,  D.L.,  J.P. 
KaFABER,D.L.,J.P. 

A-  FAWKBS,  D.L.,  J.P. 

Hon.  W.  O.  FITZWILUAM,  D.L. 

J.  J.  FLITCH,  J.P. 

R  J.  FOSTEB,  i).L.,  J.P. 

J.  T.  R.  LANE  FOX,  D.L.,  J.P. 

S.  FOX,  J.P. 

B.  F.  T.  OASCOIGNE,  j.P. 
P.  GILSTON,  J.P. 

W.  H.  OOTT,  J.P. 
E.  (JBAY,  J.P. 
Judge  GBEENHOW,  J.P. 
A.  OBEENWOOD,  J.P. 
Prof.  T.  W.  GRIFFITH,  M.D.,  Assistant  Phy- 
sician Leeds  General  Intlmiary. 
Bev.  CHAS.  HABGBOVE,  M.A. 
T.  HABLAND,  J.P. 
A.  HABBIS,  D.r^.  j.p. 
JOHN  HABBISON  (Town  Clerk,  Leeds). 
Lieut-Col.  J.  HABTLEY,  d.l.,  j.p. 
J.  HABTLEY,  J.P. 
J.  HIBST,J.P. 
JOHN  HEPPEB,  J.P. 
R  HUMBLE,  J.P 
W.  D.  HUSBAND,  D.u 
R  INGHAM,  J.P. 
T.  R  JESSOP,  F.R.O.8.,  J.P. 
R  R  JOWITT,  J.P. 
L.JOY,  J.P. 

C.  E.  I^  KAYE,  D.c,  J.p, 
T.  J.  KlNNEMi,  J.p. 

J.  H.  KITSON,  J.P. 

A,  S,  LAWSON.  D.L.,  J.P. 

A-  T.  LAWSON,  J.P. 

G.  W.  LLOYD.  D.L. 

Rev.  J.  LONG  BOTTOM.  B.  A.,  Vicar  of  Barley. 

J.  LUND,  D.(\,  J.p. 

A.  LUPTON,  J.p. 

HUGH  LUPTON. 

J.  S.  MATIIEBS,  J.P. 

J.  W.  MOBKILL,  J.P. 


J.  A.  S.  MUSGRAVE,  J.P. 
B.  NAYLOB,  J.P. 
J.  W.  NAYLOB,  J.P. 
H.  NELSON,  J.P. 

0.  NU8SBY,  J.p. 
J.  PISATE,  J.P. 

F.  BAMS  DEN,  D.L.,  J.P. 

G.  BAMSDBN,  D.L. 
Capt.  J.  C.  BAMSDBK,  D.L. 
a.BAYNEB,J.P. 
J.  ST.  LEGEB,  D.L.,  J.P. 

B.  BEYNOLDS,  F.i.c. 

E.  SALT,  O.Lw,  J.P. 
T.  SOATTEBGOOD,  M.R.a8..  Dean  of : 

Department,  Yorkshire  Collwe. 
T.  SMPSON,  J.P. 

F.  B.8PABK,J.P. 

001.  SPENCEB  STANHOPE,  C.B.,  aL^  JJ. 
L.  L.  STABKEY,  d.l.,  J.P. 

Hon.  A-  J.  STOUBTON,  O.L. 

F.  H.  TAYLOB,  D.L.,  j.p. 

T.  PBIDGIN  TEALE,  M.A.,  M.B.,  p.B.CJ.,rjU, 
J.p. 

G.  W.  TIREliAN,  D.L. 
J.  VANCE,  D.L. 

Lieut-GoL  H.  VAN  STBAUBBNZEB,  au 

a  W.IWAITHMAN,  D.L.,  J.p. 

F.  W.  WALKEB,  J.P. 

J.  WALKEB,  J.p 

T.  WALKEB,  J.P. 

W.  W.  WABD-ALDAM,  D.L.  J  J. 

W.  WABREN,  J.P. 

C.  WATSON,  J.P. 

B.  R  B.  H.  WATT,  J.P. 
JOHN  WHITACIU:,  D.L. 
J.  W.  WILLAN8.  J.P. 

D.  B.  WILSON,  JJ». 

E.  WILSON,  J.P. 

Lleut-Colonel  EDMUND   WILSON,  LmIb 

lUfles. 
J.  WILSON,  J.P. 
R  WOOD,  D.L. 
E.  WOODflOUSB,  J.P. 
THOMAS  WOODS,  J.P. 
JOHN  H.  WUBTZBUBG.  J.P.,  OhalnM  ol 

the  Leedi  School  Board. 


Xocal  (Benecal  Commtttee* 

Thb  RiQHT  Honorable  the  Lord  Mayor  op  Lsbds 
(Sir  James  Kitson,  Bart.  M.P.),  Chairman. 

Councillor  B.  Wombrslry,  Fice-Chainnan. 

The  Lord  Lieutenant,  the  Deputy  Lord  Lieutenants,  and  Judges  and  Jii* 
tices  of  the  County  of  York;  the  Lord  Mayor,  Aldermen,  and Councillonof  ikl 
City  of  Leeils,  with  the  Town  CI erk,  City  Engineer,  Medical  Officer  of  Healtli,QI| 
Accountant,andChief  Sanitary  Inspector;  the  Bishop  of  Bipon  and  LeedsCtaff 
of  all  Denominations;  the  Members  of  Parliament  of  the  Cities  of  Lsafc 
ShefHeld,  Wakefield,  and  York,  and  the  Boroughs  and  County  Divislonflof  thi 
VFest  Riding  of  Yorkshire ;  the  President^  Council,  Professors,  Lecturan,  lii 
Secretary  of  the  Yorkshire  College;  and  representatives  of  the  Urban  MJ 
Rural  District  Councils ;  and  the  President,  Chairmen  or  other  represenlitiw 
of  various  bodies,  Scientific  and  Literary  Societies  in  Leeds. 

1)011.  Xocal  Seccetaciee* 

J.  Spottiswoodk  Camrro.v,  sf.D.,  B.8C.,  Msdicsl  Officer  of  Health, 
A.  B.  Peabsox.  M.B.C.S.,  L.B.C.P.     |      W.  Spines,  Assoc.scjNtrxM. 
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County  Councils,  Corporations,  and   Local  Authorities, 

who  have  up  to  the  present  appointed  Delegates  to 

the  Congress. 

■■                                    GovBRNMBNT  Department— 

H                                                  War  Office. 

B                                       Thb  CotmTY  Couscii*  of. 

Aberdeen. 

Esat  Sueeex. 

Midlothian.                                 ■ 

BrffonWiiw. 

Eaaei. 

Nth.EidingoFVorkBh're                 ■ 

Fife. 

Northumberland.                          ■ 

Unnartheiutiin:. 

Forfsr. 

Perth.                                          ■ 

Cbeeliire. 

Surrey.                                            ■ 

lIsddiDgtoD. 

Stewartrj-  nnd  Kirkciid-              ■ 

LdiDwii!. 

KestoYeD. 

brighi.                                     ■ 

CumbBTliind. 

LanCHshire, 

Warwickahire.                                ■ 

DfTOTuhire. 

Lanark. 

West  Suffolk.                                ^ 

liarbud. 

Lindsey,  Un  coin  shire. 

Worceaterabire.                         ^1 

twlRldbgof  Vorksh'ra 

Wigtownshire.                              ■ 

Thb  Vocsiy  Boboudus  oi';                                                 ^| 

Croydon. 

Newport.                                   ■ 

felt 

Derby. 

Norwicb.                                        ■ 

BirtMUiad. 

Exeter. 

rortsmotttll.                                  ■ 

Biraioghim. 

Glasgow. 
Halifax. 

Preston.                                     ■ 

BooUb 

Rocbdale.                                       ■ 

Bndfard. 

Hauley. 

St  Uelens.                                     ■ 

ffl- 

Leeds. 

West  Ham.                                    ■ 
West  Broiuwicli.                        ■ 

.»■ 

Lincoln. 
Liverpool. 

Woiverhanipton.                           H 

toimtrj. 

Sewcaatle-upon-Tyne. 

■ 

Thb  Uebak  District  Cocncils  or  Samtaby  AnrHORtriRS  of:                     | 

Unm. 

ElUnd. 

Knottingley. 

toUlir.EiiBt«ndWe«. 

Enniekillen- 

Lancaater. 

ia. 

KBton. 
Failawortli. 

Lambeth  Vestry. 
Leigh. 

BuUdeTowh. 

Felling. 

Leith. 

lUikUd.. 

Featiniog. 

Liohlhgow. 

•»m. 

Folkeatone. 

te... 

Forres. 
Gomersal. 

LiTersedge. 
Lockerbie. 

BUApwl. 

Great  Harwood. 

Macclesfield. 

BniJ^outh. 

Harrogate. 

Maidstone. 

lr|il.«»e- 

Haworih. 

Malvern. 

<l(riey-in-WbsTfed>Ue. 

llaydoclc. 
Uebdeu  Bridge. 

Malton. 

Middlewich. 

(kili^ 

Midsomer  Norton. 

CiRiimn. 

Hendon. 

Mountain  Aah, 

'         Clietmiford. 

Heywood. 

Mj-tholmrnvd. 

Cbeppinff  Wycombe. 

Hindley. 

Nelson, 

lionley. 

Sew  bum. 

'^bridgo. 

Horbury, 

Korham  &  Islandshiras. 

t«-B.^ 

Uoylake  &  West  Kifby. 

North  Bierley. 

Dufield. 

Iford. 

Owett. 

DaoGMter. 

Ikley, 

Old  Swindon. 

Dnfihed*. 

nnerleitben. 

Oswestry. 

DumbarloQ. 

raddiiintou  Vestry, 

Kearsley. 

Ebbw  Vale. 

Ecde>. 

Kiiighom. 

E'ontefract. 

2-3  S 


PROGRAMHE   OF   LEEDS   COXGBESS. 


Urban  District  CorsciLS— Continued, 


Rillclife. 

Pud*ry. 

R^'icliffe. 

Rawttrr.stAll. 

Rij>>r.. 

S'.  Georce-the-Manyr, 

So'.ithwark. 
St.   John.    Ham^tead 

-St.    Mary.     Xewington 

St.  Maryleb'.ine  Vestry. 
St.   Marv,  Sti:)ke  New- 

iiiiiton.  Vestry. 
Sr.  *  ilave**  DU't.  Board 

of  VVorks.  Southwark. 

The 

Amprhill. 

Bath. 

Bodmin. 

Carlisle. 

Culmstock. 

Dover. 

Eniiiscorthv. 

Kve?haiu. 

GlaDford  Brigg. 


St.  Pancrms  Vestry. 

Sftle. 

Scarborough. 

ScuQthorpe. 

Seaford. 

Selbv. 

Shelf. 

Slaithwaite. 

South  Croaland. 

South  port. 

Sowerby  Bridsre. 

Stockto'n-on-Teee. 

Strand  Board  of  Works. 

Swinton. 

Thomhill. 

Thornton. 

Rural  District  CorxciLS 

Gloucester. 
Halesowen. 
Hemsworth. 
Holywell. 
Homcastle. 
Hunslet. 
Kingswinsford. 
Knaresbrough. 
,   Leeds. 


Tonbridge. 
Torquay. 
Tuam. 

Tyldesley  with  Shaker- 
ley, 
l^emouth. 
Wallaaev. 
Walton-ie-Dale. 
Warley. 
Warrington. 
West  Hartlepool. 
Weymouth. 
Widnea. 
Winsford. 
Yeovil. 
Ystradyfodwg. 

op: 

Llandaff  &  Dynaadowii. 

Newark. 

Ormsldrk. 

Saddleworth. 

St.  Aaaph. 

Scarborough. 

Tadcaster. 

Wakefield. 

Warrington. 


Port  Sanitary  Authorities  and  others. 

Chester  Port  Sanitary  .\iithority. 

Hull  and  Goole  Port  Sanitary  Authority. 

Liverpool  Port  Sanitary  and  Hospital  Committee. 

Port  of  London  Sanitary  Authority. 

Clavton-le-Moors  and  Gt.  llarwood  Joint  Sewerage  Board. 

Haslingden.  Rawtenstall,  and  Bacup  Outfall  Sewerage  Board. 

Metropolitan  Asylums  Board. 

Richmond  Main  Sewerage  Board. 

West  Riding  of  Yorkshire  Rivers  Board. 

School  Boards. 

Blackburn  School  Board. 

Bradford  School  Board. 

Brighton  and  Preston  School  Board. 

Derby  School  Board. 

Halifax  School  Board. 

Leeds  School  Board. 

London  School  Board. 

Norwich  Sohool  Board. 

l^ochdale  School  Board. 

Salford  School  Board. 

Wigan  School  Board. 

Societies  who  have  appointed  Delegates  to  the  Congress. 

Architectural  As«H>ciation. 

Birmingham  and  Midland  Institute. 

Bradford  ScientiHc  Association. 

British  Association  of  Waterworks  Engineers* 

British  Institute  of  Preventive  Medicine. 

Britifiih  Medical  .-Vssociation. 

Civil  and  Mechanical  Engineers'  Society. 
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CrematioD  Society  of  Bngland. 

Edinbnigh  Ardiitectiml  AModation. 

Faculty  of  Phyaidana  and  Soigeona,  Glasgow. 

Federated  Institation  of  Mining  Engineers. 

Oeologiets'  Aasodation*    . 

Geological  Society. 

Glasgow  Institute  of  Architects. 

Iluddersfleid  Medical  Society. 

Incorporated  Gas  Institute. 

Institute  of  Chemistry  of  Great  Britain  and  Ireland. 

Institution  of  Junior  Engineers. 

Institution  of  Medianical  Engineers. 

King's  College,  London. 

Leeds  Geological  Association. 

Leeds  Philosophical  and  Literary  Society. 

Leeds  and  Vf est  Biding  Medioo-Chirurgical  Society. 

Liverpool  Engineering  Society. 

Manchester  Society  of  Architects. 

Mason  College,  Birmingham. 

Medical  Sooetv  of  London. 

Metropolitan  Public  Ghirdens  Association. 

National  Health  Society. 

North-East  Coast  Institute  of  Engineers  and  Shipbuilders. 

Northern  Architectural  Association. 

North- Western  and  Midland  Sanitary  Inspectors*  Association. 

Nottingham  and  District  Sanitary  Inspectors'  Association. 

i^ueen's  College,  Belfast. 

Boyal  British  Nurses'  Association. 

Royal  College  of  Physicians  of  London. 

Royal  College  of  Physicians,  Edinburgh. 

Royal  Collt^e  of  Physicians  of  Ireland. 

Royal  College  of  Surgeons  of  England. 

Koyal  College  of  Surgeons  of  Ireland. 

Boyal  Institute  of  British  Architects. 

Boyal  Meteorological  Society. 

Boyal  University  of  Ireland. 

St.  John  Ambulance  Association. 

Sanitary  Association  cf  Scotland. 

Sanitary  Inspectors'  Association. 

Sanitary  Inspectors'  Association,  Northampton  and  adjoining 

Counties  Branch. 
Sanitary  Inspectors'  Association,  Western  Branch. 
Sanitary  Inspectors'  Association,  Yorkshire  Branch. 
Society  of  Chemical  Industry. 
Society  of  Engineers. 

Society  of  Medical  Officers  of  Health,  Home  Counties  Branch. 
Society  of  Medical  Officers  of  Health,  Northern  Branch. 
Society  of  Medical  Officers  of  Health,  Yorkshire  Branch. 
Society  of  Public  Analysts. 
University  of  Aberdeen. 
University  of  Cambridge. 
University  of  Durham. 
University  of  Edinburgh. 
University  of  Glasgow. 
University  of  Wales. 
University  College,  Bristol. 
University  College,  Dundee. 
University  College,  London. 
University  College  of  Wales. 
Victoria  University. 
Yorkshire  College. 

Yorkshire  Geological  and  Polytechnic  Society. 
Yorkahirs  Philoaophical  Society. 
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proceeMnfis  of  tbe  Confircss  an^  ©flSccre  of 

Sections  an^  Confercncee* 

ADDRESSES,    LECTURES,    &    CONVERSAZIONE. 
Inaugural   Address  to  the  Congress 

By  ROBERT  FARCiUIIARSOX,  M.D.Edin.,  LL.D.Abkbd.,  F.E.C.P.Lond., 

M.P.,  D.L.,  J.P., 

to  be  yivni  in  The  CirKMisTBY  Class  Room  op  Yorkshire  Collbob, 

on  Tuesday y  September  14M,  at  Zp.m. 

Conversazione  and  Reception 

By  the  lord  MAYOR  OF  LEEDS, 
to  be  given  in  The  Art  Gallery,  on  Wednesday  Septeynber  Ibth,  at  8.90 /».«!. 

Lecture  to  the   Congress 

By  H.  PERCY  BOULXOIS,  m.ixst.c.e..  City  Engineer,  Liverpool. 
to  be  given  in  The  Albert  Hall,  on  Thursday,  September  I6th,  atSp.m. 

Popular  Lecture, 

By  PHILIP  BOOBBYER,  m.b.,  m.r.c.s.,  Medical  Officer  of  Health. 

Nottingham, 

to  be  given  in  The  Aldrut  Hall,  on  Friday^  September  I7th,  at  8  p.m. 

SECTIONAL     MEETINGS. 
Sect.  I. — "  Sanitary  Science  &  Preventive  Medicine." 

September  16M  and  VltK  to  be  held  in  The  Town  Hall. 

President. 

T.   PrIDGIN  TeALE,  M.A.,  M.B.0X0N.,  F.B.C.S,  FJB.S. 

Vice-Presidents. 
T.  ChurTON,  M.D.  (S«nlor  Pbysioian  Leods  General  InQrmary). 

Prof.  E.  M.  Crookshank,  m.a.,  m.r.c.s.,  jj». 

C\)unc.  B.  IIeald,  m.r.c.s. 

Alderman  J.  S.  LoE,  m.r.c.s.  (Chftirman  of  HospiUls  Snb<?ominittce). 

Allan  Macfadyen,  m.d.,  M.n.c.s.,  d.sc,  f.lc. 

Alderman  J.  Ward,  j.p. 

Col.  Edmund  Wilson. 

G.  Sims  Woodhkad,  m.d.,  f.r.c.p.,  f.r.s.e. 

Secretaries. 
Coimc.  A.  Hawkyard,l.r.c.p.,l.r.c,s.  |       Prof.  E.  F.  Trevelyax,  m.d.,  Bjac, 

Leeds.  Leeds. 

RecordlnflT  Secretary. 

J.  F.  J.  Sykes,  d.sc,  m.d.,  London. 

Section  II. — "Engineering  and  Architecture." 

September  16M  and  \lth,  to  be  held  in  The  Town  Hall. 

President. 
Lewis  AnCiELL,  m.inst.c.e.,  f.r.i.b.a. 

Vice-Presidents. 
Prof.  A.  Barr,  d.sc,  m.inst.c.e. 

Councillor  Batlky  (Chairman  of  Bailding  Clausen  Committee). 

Geo.  CorhoN  (Preaident  of  the  Laedd  and  Yorkshire  Architectaral  Society). 

D.  M.  Gaskin,  m.inst.c.e. 

Malcolm  I*aterson,  m.inst.c.e. 

John  Richardson,  m.inst.c.e., f.s.i. 

Keith  D.  Young,  f.rlb.a. 

Secretaries. 

F.  W.  Bedford,  a.r.i.b.a.  |     A.  El.  Nichols,  assoc.h.inst.c.b 

Leeds.  Leeds. 

RecordlnfiT  Secretary. 

Major  Lamobock  Floweb,  f.r.met.soc.,  London. 
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ESection  111, — " Chemistry,  Meteorology, and  Geology,' 
Stptanbtr  16fA  and  I't/i,  to  be  held  in  Thb  Tows  Hall. 

Ppeildent. 
William  WHirASHa,  b.*.,  r.a.s.,  AHBOc.iNHT.c.a.,  F.B.a. 


Vlae^Presldenti. 


pjtor.  W.  LowKii  Cabtbr.  k.a 

^OMAS   FAlKL.By,   P.B.e.R., 

David  Fob^yth,  m.a.,  d.sc. 

Prof,  a  KKI.I.Y,  M.D.,  F.II.C.P 

E.  A.  Letts,  ph..  d.sc.  p.ai 
PBor.  ViviAM  Lbwxs,  f.lc, 


SaMCKL  BtHBAL,  D.8C.,  F.I.C.,  P.C.B. 
Waltbb  Rowlby,  F.a.8.,  m.inbt.c 
Pbof.  Aktucb  Sutthells,  b.sc., 

p.  I.e. 
Fbop.  Wm,  Stbodd,  d.sc,  m,a. 


!'■■ 


'.  HlCHAtlDSOS,  F.C.8.,  P.B, 


Record  In  E  Secpatarr, 
BUSHELL  Anninqson,  U.A.,  u.D.,  Cambhidqb. 


CONFERENCES. 


Wtdii(*day,  September  IbtA,  to  be  held  m  Tbb  Town  Haix. 

President. 
Major   Lauobock    Flowhb,  p.b.ubt.boc, 
Samtar;  Engineer  Lee  CoQierra.ncj'  Board. 

Viee-Ppesldents. 

'    KlOBT  Hon,  Lord  AsiIfOBB  (PrenidBnt  FleboriM  PreaorrBIloo  A»ioci»llon). 
AlSEBIUH  AhdBBTOM,  C.C.  (WMt  Biding  BlTeri  Boird). 
ALDEBMAN   C.   Birnr,  J.P,   {TtannM  ConMrrlnoj  Board). 
K.  KiDKB  Cook  P.I.C.  P.C.S..  J.P.  (OHilrmui  Lm  CooiBfimoT  BdBrt). 
Aldishan  C.  Milnks  GaSKBLL  (Olmlmiw  WsM  JtldHut  ot  Yotkihi™  BLtoi*  Ba 
T  H,  W.  iDBIS,  J.P.  (Ch»lnn«n  of  BlTon  Commllle*,  L.O.O.). 
AU.KHMAN  W.  H.  JfBsOP,  J.P.  (Cbairmui,  Hsiltli  Commliuw,  Buddmadd). 
SlB  VniCENT    HFNTEB   B.   KKNNBTT-BAnRINOTON,   M.A. 
COCSCILLOE  KNOWLES  (Woji 

K.  A.  TaTtoN,  M.ISST.CK.  (Ublef  Imptcior  Tdervsj  and  Irwell  Joii..  ^uuuu..™,,. 
J.  Wmos  BlTND  (0b«inni4i  KLTBt  Surera  OnnMtranoy  Boird). 

Seerettuies. 

H,  Maclean  Wii^on.  m.d.,  b.bc, 
Wakkpibld, 
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Of  Municipal  Repreaentativea. 

Wednesday,  Stptmiber  \5ih,  to  be  held  in  The  Town  IIall. 

Pr«sld«nt. 

Councillor  B.  Womersley, 

ChairmaD  of  the  Sanitnry  Commilteo  ot  the  Leeds  Cily  CouDCil. 


Vlca-Prasldents. 


AliD.  W.  Coos  ('ClulnniD  cr  the  1 
E.  H.  COOKSON.  J. p.  (CbiLraimn  o 

Sib  Joskph  Ewart,  u.ii.,  p.r.c.i 

FOBTRBCttB   KLANNKSy,   M.P. 
E,  B.  FoRMtN.  M.D.  (Ch^rmiaofl 

Alii.  n.  W.  Nbwton,  j.p.  (Lhii™ 

llBHBV  SUOSBN,  J.F. 

John  Uke,  l.l.d. 


ttiqilUw,  Uierpool), 

utrmui  Brighton  Sckucl  Bwrd). 


I 


Recording  Secretary. 
H.  11.  Collins,  f.h.lb.a.,  Lo 


Thii  ConFerence  is  open  to  all  Members  mid  Officials  of  Municipkl  Bodies 


Of  Medical  Officers  of  Health. 


Wedntidan,  September  Ibtk,  to  be  held  in  Tub  Town  Hall. 


B.  W.  HOPB.  D.BC,  ILD. 
J,  R.  Kaye,  M3.,  CP-H. 
HiaVKY  LITTLBJOHN,  M.D.,  B.8C. 

J.  V/ttiaat  Mason,  u.b.,  d.p.u. 

J.  I),  RUHSHLL,  B.A.,  L.L.P.,  H.D. 


J.  MircHBLL  Wilson,  m.d.,  d.p-h; 
H.  de  C  Woodcock,  M.a.c.3.,  u^cs. 


Secpetaples. 
E.  O.  Annis,  M.a.c  j.,  l,b.c^.,  d.p.h,,  I  W.  L.  Huntkr.  b.a.,  m,d.,  d.p.h. 


Tbia  Conference  ia  open  ta  all  Uedical  OfBcen  of  UeaJtli 
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Of  Municipal  and  County  Engineers, 

WeinmUqf^  Sq^Umber  \btk,  to  he  held  in  Thb  Town  Hall. 

Presld6iiU 
Thomas  Hbwson,  M.i:f8T.c.s. 

VIee-Ppeildeiits. 

ft.  Bnnms,  mohst.cjb^  f.o.8.      T.  dk  Courct  Meade,  m.in8t.c.r, 

JRBTLAND,  ILINST.CJB,  K.  R.  8.  ESCOTT,  If.lNST.C.R. 

Coi,  ii.iirsr.c.B.  A.  R  McDonald,  m.iN8T.c.e. 

SacFOtsFtofl. 

EABDB:?,  A880C.M.IN8T.C.E.,      I  T.  W.  StAINTHORPB,  AS80C.M.INST. 

.u^,  Dbwsbdbt.  I     c^.,  Obanobtown. 

Raaording  Seeretary. 

CHABLB8  MaSOB.  ASSOC.lf.INST.C.B^  A.B.I.B.A.,   LONDON. 

rbU  Conference  is  open  to  all  Manicipal  and  County  Engineers. 

Of  Sanitary  Inspectors. 

Wednesday,  September  lUth,  to  he  held  in  Thb  Town  Hall. 
n  *  President. 

Petke  Fyfe,  F.R.8.BDIV.  (Chief  Sanitfiry  Inspector,  Glasgow). 

I,  Vlee-Presldents. 

DBANSON    (ChalrmAn  NorthMnpton  aad  Adjoinlziff  Ooontlet    Branch  Sanitary 

•Won'  Ajaociatiou). 

XH  Camebon  (PreaideDt  of  the  Sanitary  Inspecton'  ABSoclation  of  Scotland). 

IffiBBS  (Chief  Sanitary  Inspector.  Bradfurd). 

•  COVOBROT  (Ghalrmaa,  Woreettershire  Branch  Sanitary  Inapeotors*  Anociation)  . 

'Hax  (Sanitary  Inspector  and  Sarreyor,  Aberford). 

^  MacHahoN  (Obairman,  Western  Branch  Sanitary  Inspectors*  Association) . 

BAWCBOSS  (Chatrman,  Lancashire  and  Cheshire  Branch  Sanitary  Inspectors 

eUtion). 

LLow  (Cniief  Sanitary  Inspector,  Leeds). 

Travis  (Chairman,  Yorkshire  Branch  Sanitary  Inspectors*  Association). 

^UHABT  (Chairman,  North- Western  and  Midland  Sanitary  Inspectors'  ABSOciation ) . 

Wells  (Chairman  Nortliomberland  and  Durham  Branch  Sanitary  Inspectoi  h ' 

eUUoo). 

ff  EST  ((Chairman  of  The  Sanitary  Inspectors*  Association). 

•KINSON  (Sanitary  Inspector  and  Sorreyor,  Altofts). 

Secretaries. 

n)LBY  (Sanitary  Inspector),  I      Fbedk.  B.  Rothera  (Surveyor  and 
Batlbt.  I  Sanitary  Inspector),  So wbrbyBridgk, 

Reeording  Seeretary. 
Albbbt  Taylor  (Sanitary  Inspector). 

Conference  is  open  to  all  Sanitary  Inspectors  and  Inspectors  of 
»j. 

On  Domestic  Hygiene. 


^ednesdm/,  September  I5th,  to  be  held  in  The  Board  Room  of 

Lbeds  Board  School. 


President. 
Vice-Presidents. 


liss  M.  Baines. 
Crs.  Connon. 
In.  J.  E.  Eddibon. 
In.  R.  W.  Eddison. 
In.  Gibson. 

Secretaries, 
In.  WooDHAH  Bbst,  I  Mrs.  Fenwick. 

Dboferenco  is  ooen  to  all  Ladies  interested  in  Domestic  Hygienet 


Mrs.  Jackson. 
Mrs.  Leoty. 
Mrs.  CopsoN  Peake. 
Mrs.  B.  Womkrsley. 

Mrs.  WOODHOUSE. 


L 
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©rber  of  proceebtnos. 


TUESDAY,  SEPTEMBER  14th. 

12.30  p. m.— Reception  of  the  Members  of  the  Congress  in  the 

Town  Hall. 

l.3()  p.m.— Public  Luncheon  in  Large  Hall,  Yorkshire  College. 

.t  p.m.— Inaugural  Address  to  the  Congress  in  Yorkshire  College. 

8.30  p.m.— Opening  of  the  Exhibition  in  the  Camp  Road  Buildings. 


WEDNESDAY,  SEPTEMBER  15th. 

10  to  1,  and  2  to  5  p.m.— Conferences  in  The  Town  Hall. 

(See  pagM  242,  243. ) 
8  p.m. — Conversazione  and  Reception  in  the  Art  Gallery  by  tht 

Right  Honorable  the  Lord  Mayor. 


THURSDAY,  SEPTEMBER  16th. 

10  to  2  p.m.  — Meetings  of  Section  I.  fSee  page  240.) — Sanitary 
Science  and  Preventive  Medicine.  Section  II. — Engineering 
and  Architecture.  Section  III.— Chemistry,  Meteorology,  and 
Geology  in  The  Town  Hall. 

Presidents*  Addresses,  Papers  and  Discussions. 
8.30  p.m.— Lecture  to  the  Congress  in  The  Albert  Hall. 


FRIDAY,   SEPTEMBER  17th. 

10  to  2  p.m.— Meetings   of  Section    I. — Sanitary   Science    and 

ventive  Medicine.  Section  II.— Engineering  and  Architecture- 
Section  Ml. —  Chemistry,  Meteorology,  and  Geology  in  Th« 
Town  Hall. 

f)  p.m.   -Closing  General  Meeting  of  the  Congress  in  The  Town  Halt 
8.30  p.m.— Popular  Lecture  in  The  Albert  Hall. 


SATURDAY,  SEPTEMBER  18th. 
Excursions. 

Excursions  and  Visits  to  places  of  interest  will  be  madt  during 

the  Congress. 

IParticulars  voill  be  given  in  future  Programmei,^ 
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^E  HEALTH  EXHIBITION 


WILL  BB  HBLD  IN 


LEEDS, 


On  TUESDAY,  SEPTEMBER  Uth,  and  will  remain 
open  m  OCTOBER  9th,  1897. 


"he  Exhibition  is  held  in  connection  with  the  Sixteenth 
in  Congress  of  The  Sanitary  Institute,  and  includes  Sanitary 
itus   and    AppHances,  and  Articles  of  Domestic  Use  and 

my, 

he  Principal  Boroughs  throughout  the  Kingdom  will  send 
tes  to  the  Meeting,  and  probably  over  five  hundred  repre- 
ves  will  be  present  in  addition  to  the  Members  and  ordinary 
I,  so  that  the  Exhibits  will  be  brought  under  the  notice  of 
Ts  of  Corporations  and  Officials  from  all  parts  of  the  country. 

lAMOND  JUBILEE. — As  the  progress  of  Sanitary  Science 
in  largely  associated  with  the  Victorian  Era,  it  is  thought  to 
ting  opportunity  to  illustrate,  by  means  of  contrast  and  other- 
le  greatest  advance  made  during  that  period.  The  Committee 
glad  (as  far  as  practicable)  to  grant  facilities  to  Exhibitors 
ay  be  able  to  show  apparatus  or  appliances  illustrating  such 
ts. 

ie  Building  is  well  adapted  for  an  attractive  Exhibition. 

pplications  for  Space  must  be  made  on  the  Official  Form 
der  the  proper  Class.  They  must  be  sent  to  Mr.  W.  H. 
r,  Uie  Curator  of  the  Exhibition,  at  the  Offices  of  the 
'>e,  Margaret  Street,  London,  W.,  not  later  than  Saturday, 
2l8t,  1897. 

16  Scale  of  Charge  for  Floor  Space  will  be  15s.  per  Foot 
e,  with  a  depth  of  six  feet.  Comers  and  Special  Places  will 
ged  at  higher  rates.  Wall  space.  Is.  per  square  foot.  No 
}pace  will  be  allotted  for  less  than  three  leet  frontage,  or 
pace  for  less  than  five  square  feet.  AU  charges  must  he  paid 
me  of  aUotmerU, 

Iver  and  Bronze  Medals  will  be  awarded  at  the  dis- 
of  the  Judges,  and  their  decisions  will  in  all  cases  be  final. 
)lete  classified  List  of  all  Awards  from  the  commencement  of 
es  of  Exhibitions  is  published  by  the  Institute. 

Otection  in  accordance  with  the  Patents,  Designs,  and 
liiu'ks  Act,  1883,  will  be  obtained  from  the  Board  of  Trade 
ons  desirous  of  exhibiting  New  Inventions. 

rms  of  Application  for  Space  and  other  particulars  can  be 
1  of  the  Curator  at  the  Ofi&ces  of  the  Institute,  72,  Margaret 
W. 


*-!.' 


It  ♦■nr!.*A^^.   -LXj 


z  "na.   f^"r~;  oi  #T3X.  .jyrT,  siciiBSfe. 


Stmford, 


:sf^  Atc.  *^m.t.'  Cbsir!f*«  Janiesv  16,  Wmtuwrdatid  Str^ 
^  Isr".  -  ^-r .  S^xuny.  Fr^eai  Edvvd,  m.».c-s^  lolcj.,  m.0.:^ 
' :  !^vr.  Arc.    •Vin.  Hirrr  A.  E^  S7,  CkaH^nod  Sirtei,  fim^ 

>.  nr. 

:-i^7.  J-r^.  •Wit  IXT.  AhivA  97.  X^^m^an  Green  Road,  S.R 
:^7.  Mat.   ♦Yv%nfv.  Roi^Kt.  ^  Jt  7,  Qmeen  Street.  Seath,  0km  ^ 
':>V7.  J*:i^,  iToryt^ot,  Edwd  George,  m.d^  mjkxj.,  dj.^ 


ASSOCIATES  (Assoc.  Sax.  brar.) 

:  Pakaac«2  Exaaihissaca  m  Inspector  of  XalMiieac. 

'  ^  l>t>7.  June,     Abrams.  Herbert  John  Sindmir,  3,  Fftzjohn's  Etplaitr 

rtcf<.  South  HampgUadj  X,  11". 
^  l>i>7    Juno.  iATKiysox.  Edwmrd  Harold,   33,  MarAfiM  Bud, 

ISiC  June.  iBiLiCH AM,  William  Ernest,  Bridge  Street,  Aherean, 

near  Seit^^Hfrt,  JJonmonth, 


HEUBEHB  ASD   ASSuCIATES  ELECTED. 


^ 


'"•1897.  May. 

'"1887.  June. 
*I397.  Apr. 


■"1887.  May. 
"•188T.  Apr. 


"1S87.  May. 
"1S97.  June. 


■■'IS97.  June. 
■"18S7.  May. 
^■"13^7.  Apr. 

"1887.  June. 

■"139".  June. 

"^mi.  JVpr. 
*'WB7.  June. 

"1897.  Apr. 
"■1897.  May. 
"•1897.  Apr. 


'"im.  June. 
"'1897.  Apr. 
"•1897.  Jmm. 

"1897.  Apr. 

■"1887.  June. 


""iSBT.  June.  JKowald,  David,  Fal/drk,  Stirlinrj. 

""1897.  May.    ■iOosa,  Wirry  A.,  3,  Park- Street,  Dortet  Sijuare,  A'.  W. 

■"ISO".  June.  JSaihbbuby,    George  Henry,   Sanitary    Department, 

MunUipal  Buildings,  Leeds. 
'"1897.  June.  JSTEPHBya,     H.    Salter,    228,    New     North    Roail, 

ItHnglon. 


Bland,  William  Elgie,  Barras  Bridge,  Neioeaitle- 
iiyxwi-T'yne. 

JBldnuell,  Tom,  23,  HaU  Bond,  Ifandgv/arth, 

;Bc8H,  Waller  Ei-nest.  1,  Chetter  Villas,  Farn- 
borough,  Sent. 

JCare,  William  Henry,  2,  Mbert  Vdlas,  Milton 
Street,  Soutfuttd-m-Sea. 

iEASTViooo,  Jamee,  Luddenden,  Mandieetei: 

JEtass,  Da\-id  Lewis,  19,  liichardton  Street,  Swan- 
sea, Olam. 

iFiNCH,  Ern>!9t  Edward.  Town  Hall,  Bermand»ey,  S.K. 

^Hakoehatih,  Elijah,  32,  Adelaide  Street,  Crauisltaiv 
Booth,  Bawleastall, 

JHoBsos,  MJHS  Eoae  A.,  5,  Endsleigh  Street,  Tavi- 
iloek  Square,  W.C. 

tHoVTA&D,  Samuel,  7£a<t«  Lane,  Brornhorough,  Chethirt. 

JlltTDSON,  Alfred,  Council  Oj^ce*,  Nujteaton. 

iHcTGHEs,  William  John,  73,  BaiU;/  Street,  Ton- 
penlre  JLS.O.,  Glamorgan. 

jHdtohikbos.  Mias  Harriet  Jane,  Fern  Bani;  Cor- 
poration Oaks,  Nottingham. 

yosKS,  William  Collin,  Bryn  Dinat,  Trealaw, 
Rhondda  VaUei/,  Qlamorgan. 

JJoxES,  William  Eobert,  49,  Boxisfield  Road,  S.E. 

JLlITFOED,  Arthur  Banks,  Kelvin  Cottage,  Womhwell, 
near  BaratUij. 

+MAKBPBACB,  William  Henry,  Ifatton,  Warwiel: 

JMat,  H.  H.,  49,  Albert  Hand,  South  Norwood,  S.E. 

IMat,  William,  J.,  f.k.g.s.,  24,  Spareholt  Eoad, 
Crouch  Hill,  N. 

jMoIwSBs,  Donald,  Kilpatriet,  Craignure  Mull,  N.B. 

iMKADWAT,  Frederick  William.  The  Vestry  HaU, 
Chitreh  Bow,  Bethtial  Green,  E. 

JMoilBis,  Jamea.  248,  Waterloo  Street,  Bolton, 

JNiGUTiNGAtB,  John,  36,  Clarence  Street,  Manefieiter, 

OwNEB,  John,  11.  Market  Parade,  Gloucester. 
iPaiCE,  David.  Upper  Trottree,  Talgarth,  Brecon. 
JpKIOB,   George,  Station  itoad,   Harbonie,   Birmimj- 

ham. 
JPkicb,  Matthew  David,  54,  High  Street,  Ferndale 

R.S.O.,  Glamorgan. 
jBoBEBTS,  John,  Midland  Truant  School,  LiehJteM, 


248  MEMBERS  ASB  ASB0CIATS8  JELSOTET, 


'''n897.   May.   JStboud,  Arthur,  23,    Growenor  Boad,  Eicknumd^ 

Surrey, 
""1897.  Apr.    iSruPAET,  Charles  Walter,  4,  Plymouth  Road,  TUna, 

Devon, 
"^n897.  May.   iSuMNBH,  John,  100,  Wigan  Lane,  Wigan. 
'"^897.  May.   JSutton,  Geo.,  PeUaXl,  WalsaU. 
'''n897.  Apr.    JWaenb,  Maurice  Cuthbert,  CaMtle  House,  Sidmauth^ 

Devon, 
^^^1897.  May.   JWateeman,  Bichard  Henry,  31,  Annerley  Terrace^ 

Somers  Boad,  N.,  Portsmouth, 
"''^897.  June.  JWillett,  Alfred  James,  247,  Bethnal  Oreen  Road, 

E, 
1598  2897.  June.  X^f  oODVLOVWZ,Tlom,  Duffield,  Derbyshire. 


^^^^^^j  ^^H 

^^^^^I^^^^^^^^^H           ^^^^^1 

^^^^^^^V                                                                           2-19' 

EXHIBITS  ADDED  TO  THE  MUSEUM. 

APRIL— JVHB,  1897. 

*                              DIVISION    A. 

Qeology. 

Strati  of  london  Badn.     Specimens  of  Soils,  &o.,  with  data  as  to 
tlieir  mrjing  deplhs  at  the  points  indicated.     These  specimens 
were  obtained  in  the  process  of  boring  for  water,  and  represent 
epical  stmlft  in  the  London  Basin.     The  Exhibit  is  arranged  in 

tvoHriea: 

No.  l.-WeU 

at  MpBHrs.  IdriH  A  Co.'s.   Pratt,  Street..  Camden 

Towu,  N.W. 

Mide  ground    . .       5          5 
TelloweUy  ....        4           9 

Gnvel 1         10 

Tellowclay  ....      U         22 
Blueclay 77         99 

Depth  or  Stnlnm.    ToUl                       , 
Feel.       Daptb-                      i 

Mottled  clay 29       128 

(ireen  sand   G       134                  i 

Greysand 19       153 

Flints                               2       155 

Chalk  and  flints    ..    209       364 

Ko.  2.- Wei 

)hde  ground 
Brown  clay   . . 
London  cIbj.. 
City  and  stone 
London  clay  .. 
SiadyClay   .. 
Mottled  cby.. 

at  llornsey  Ba 
.       3          3 
.     30i       33.1 
.     26*       60 

.     r     «1 

.     44       106 
.       4       10!) 
.        6       115 

ha,  Hornsey  Road,  N. 

Dark  clay 4       119 

Yellow  clay  8       127 

BluecW 4       131 

Green  sind   17       148 

Sandv  clay  &  pebbles     22       170 
Kunning  sands....     22       192 
Cbalk     25S       450 

C.  Mer  Sf  Co.              1 

DIVISION  B.                                                            J 

Ml'NItlPALlTlES.                                                                            1 

"Wnictor  Furnace  (Drawing).      Beaman  &  Deas'  Patent  for  de- 
arojfing  House  and  Town  refuse  and  generating  Steam. 

litaimn  S,-  Dcas'  Synd.,  Ltd,               I 

DIVISION  C. 

Dbain  Pipes  akb  AccEssoniEa. 

^^  Pipe,  "  4-inch.''      Stopped  with  roots  of  a  tree.       F.  Ra>jntr. 
Ififfl  Pipe,  ■■  Corroded."      The  Specimen  was  taken  from   a  water 
•wrice-pipe  conveying  hard  water.                                      F.  Har/mr. 

MiSCELLdSEOUS. 

JIOM  Litter.    Two  miniature  Bales  prepared  for  use,  and  a  specimen 
of  Unprepared  Turf.     These  specimens  illustrate  the  products  of 
the  Norwegian  Moors  south  of  Kristiania.     Tlie  coarser  material 
ii  eilensively  used  for  Stable  Bedding,  and  tbe  finer  for  Earth 
CloKta,  ic.                                                                      Ua,ty  A.  Hon. 

£.50 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARr. 

Ji'BOM  Apbil  to  Jusb,  1897, 

*a*  For  publication  of  Socieliet  nnd  Ingtitution*,  i[c.,  tee  under 

"  Acadeittiee.'' 


ACADEMIES  (Amehicam). 
New  York,     Aeademt/  of  Medium.     TranHaction»i.     Second  Seriet; 
Vol.  XI.  for  1894.     620  pp.,  8vo.     New  York,  1B95. 

The  Academy, 

PbiladelpMa.     C<AUge  of  Physicians  of.     Transactions,  Third  SeriiM,. 

Vol.  XVni.     263  pp.,  Svo.     Philadelphia,  1896.  The  CoBegi. 

ACADEMIES  (Bitrriae). 

Dublin.  Sanitary  Aisociatioji.  Keport  of  the  Council  for  the  yeta 
ending  December  Slat,  1896.  with  President's  Address.  64  pp.^ 
8vo.     Dublin,  1897.  The  Atioeintiati. 

LiverpOOL  North- Western  Sanitari/  Tiispeclort'  Agtai-iatioa.  Tenth, 
Aniiuul  Report,  Session  1896-7.    Liverpool,  1897.     The  Asioeiation. 

London.    Royal  Institution  of  Great  Britain,    Proceedings,  Vol.  XV. 


Part  1. 


2  pp..  8ro.     London,  1897. 


r/K  Instiluti 


UM, 


e  for  Inebriates  Association.  Keport  of,  together  with 
the  Thirteenth  Annual  Report  of  the  Dalrymple  Home  at  Bick- 
manaworth.     16  pp.,  8vo.    London,  1897.  The  Association, 

~ — —  Society  of  Enginetrs.      Transact  Inns  for  1896,  and  Genen! 
Index,  1857  to  1896.     273  pp.,  8vo.     London,  1897. 

Tht  SaeU^, 

The  Institution  of  Civil  Enffineers.     Minutes  of  Proceedings 

Vol.  GXVIIL.  1896-97.     Part  II.     4»4  pp.,  8vo.     London,  1897? 

-—  Keport   of   the   Council,    Session    1896-97.      59    pp.,   fiYt^, 

Lonilon,  IS97.  The  Instxtutum, 

HewcBBtle-upoQ'Tyne.     Northern  Architectural  Association.     Annt 
Beport,  &c.,  38tli  Session,  1897.     20  pp.,  8vo.     Newcastle-upon- 
Tyne,  1897.  The  AtsocialioH. 


Bechmann,  M.  Note  sur  le  nouveau  mode  de  conntructioa  des  sou- 
terrains  applique  au  collecteur  parisien  de  clichy.  28  pp.,  SrOj 
Extrait  difs  Aiinalea  dea  Fonts  et  Chaussees,  1"  trimeatre.  Fari^ 
1897.  The  Author,, 

Board  of  Agriculture.  Agricultural  Keturns  for  Great  Britun^ 
sho«"ing  the  Acreage  and  produce  of  Crops,  prict-s  of  Com  an^ 
number  of  Live  Stock  ;  with  Agricultural  Statistics  for  the  United 
Kingdom,  British  PosBessions  and  i'oreign  Countries,  1896, 
pp.,  8vo.     London,  1897.  The  Board 

The  Carrot  Fly.     3  pp.,  Svo.  London,  189'  "     " 


CONTBIBlTlOSa   TO   LIBHART,  £51 

QiaiL    laboniory  of  the  Inland  Beveniie  Department,  Ottawa. 
BuUetin  No.  47— Honey.     2]  pp.,  bvo.     Ottawa,  1897. 

The  Department. 

Chatoen,  J.  K.,  M.D.,  D.PM.     The  diBtribution  of  TuberculouB 

DisoKi  in  QIasgow,  with  observations  on  the  relation  of  Fbthisie 

lo  Boom  Density.     35  pp.,  8vo.     Glasgow,  1897.         The  Author. 

Du,  Dr.  Svndari  Mohan,  M.B,    Small-Fox  and  Vaccination.    08  pp., 

Bvo.    Calcutta,  1S97.  The  Authur. 

Field,  Eageri,  B.A.,  ifJ'ntt.C.E.     Interim  and  complete  reports  on 

tlie  sanitary   condition   of    the   Bojal   Barracks,   Dublin,    dated 

yehmaj  25tb  and  August  31st,  1889  (bound  in  one  Tolume),     54 

pp.,  pliles.  etc.,  fcp.     London,  1889,  The  AiiHior. 

Fort  St  George.     Prrtideney  of.     E*iport  on  the  Epidemip  Cholera 

ta  it  has  appeared   in    the  Territories  subject  to,  by  W.  Scot, 

Surgeon.    With  Monthly  Betums  of  Sick  of  the  Army  of  ^'ort 

8l.  George  from  the  beginniup  of  the  year  1815  to  the  end  of  the 

jeu  182U,  in  ten  parts  (additional).     292  pp..  4to.     Madras,  1824. 

G.  V.  Poovt,  MM.,  FJt.CP. 

Graber,  Pnf.  Franz  Rittfr  von.     Skizze  fiir  ein  in  einer  kleinen  Ge- 

meiniJe  ta  erbauendes  Krankenhaiis.     12  pp.,  8vo.     1897. 

Gutachten  betrelfend  die  Wahl  des  Bauplatzes  fiir  ein  in 

Bttiiin  Ku  erhauendes  Kinderspital.     11  pp.,  8ro.     1897. 

The  Author, 
HiTfland,  Alfred.     Notes  and  Sketches  made  during  a  tour  through 
Gt,  Britain.     (Clinical  Sketches,  Octoher  and  November,  1895). 

The  Author. 
HongKong.      Report  of  the  Director  of  Public  Works  for  18116. 
■W  pp.,  fcp.     Hong  Kong,  1807.      F.  A.  Cooper,  Assoc.M.InH.CJ:. 
Knight's  Annotated   Model   Bye-Laws   of  the  Local  Government 
Board.     26«  pp.,  8vo.     London,  1897.  Purdiaaed. 

Loctl  Goremment  Board.  Dr.  G.  8.  Buchanan's  Eeport  on  Preva- 
IcDce  of  Diphtheria  in  the  village  of  Hatley  Cockayne,  in  the 
Biggleswade  Sural  Diitrict;  and  upon  W^ater  Supply  at  the  villagea 
of  Mog^rhanger  and  Chalton,  in  the  same  district.  8  pp.,  fcp. 
London,  1897. 

Dr.  H.  Timbrell   Bulstrode's   Report    upon   Prevalence   of 

Enteric  Fever  in  the  city  of  Chichester.  14  pp.,  fcp.  London, 
\m~.  &ir  R.  Thorw  Thome,  K.C.B.,  F.ltS. 

Kuuion  House  Council  on  the  DwellingB  of  the  Poor,  Report 
fcir  the  year  ending  December  3l9t,  1890.  73  pp.,  8vo.  London, 
1897.  TJie  Council. 

Xtniott,  Win.,  F.n.Mti.Soc.  Uinta  to  Meteorological  obser\-eni, 
with  instructions  for  taking  Observations,  and  Tables  for  their 
reduction  prepared  under  ths  direction  of  the  Council  of  the 
R'Vol  Meteorological  Society.  4th  Edit.  47  pp.,  8vo.  London, 
1887.  lioynl  McUoroiogiatl  Sociel>i, 

Jfcxwell,  IT,  //.  Practical  Sanitary  Science.  Part  l.~ Ventilation, 
Iiighting,  and  Heating.    89  pp.,  8vo.    London,  1897.     The  AtUlr 
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COlTTBIBmOSB  TO   UBBART. 


MEDICAL  OFFICERS  OF  HEALTH  AND  OTHER 

SANITARY  REPORTS. 

Basfoid  R.D.C.  1896  . .   G.  B.  Wray,  M.KCJS.,  D.RH. 

Bath,  1896 W.  H.  Symans,  MJ).{Brux.),  D.P. 

(Oxen), 
Bailey,     Sanitary    Inspector, 


J,  LindUy, 

IL    Sydney    Martden,   D.Sc.,    FJi 

(Edin.). 
Alfred  H%a,  M.D.,  F.R.S.E. 
W.  A.  Wetwan,  M.R.CS. 


»» 


»» 


. .  Arthur  Nfwsholme^  M,D» 

. .  James  Scott  Tew^  M.D.,  D,P.lf. 

. .  Edward  Walford,  M.D.,  D.P.H. 

. .  The  Town  Cleric. 

. .  James  ScoU  Tew,  M,D.,  D.P.ff. 

. .  J.  H.  Crocker,  M.D.,  D.P.H. 

. .  John  Woodman,  M,D. 

. .  J.  King  Warry,  M.D.,  D.P.H. 

, .  Town  Clerk. 

. .  E.  Q.  Annie,  M.R.C.S,,  D.P.H. 


1896 
Birkenhead,  1896 

Binninghain,  1896    .. 
Bridlington  U.B.C.«  1896 
Bndlis^n  Union,  1896 
Brixton,  1896 
Bromley  RD.C,  1896 
Cardiff,  1896.. 
Coventry,  1896 
Cranbrook  R.B.C.,  1896 
Ecdes,  1896  . . 
Exeter,  1896.. 
Hackney,  1 896 
Hastings,  1 896 
Huddersfield,  1896   . . 

„         Ist  Quarter,  1897  „  „  „ 

Kidderminster,  1896  . .  David  Corbet,  M,R.C.S. 

Lambeth,  1896  ..J.  Priestley,  B.A.,  M.D.,  D.P.H. 

Maidstone,  Sanitary  Inspector, 

1896  W.Jaekling. 

Maidstone  B.B.C.,  1896       . .  James  Scott  Tew,  M.D ,  D.P.H. 

Newcastle-upon-Tyne,  1896  .  II.  E.  Armstrong,  D.Hy. 

New  Windsor,  1896. .  . .    Edward  Casey,  M.D. 

Norwich,  1896  . .  ,.   H.  Cooper  Putin,  M.A.,  M,B.,  D.P. 

Ormskirk  RD.C,  1896         . .   Herh^t  Peck,  M.B.,  D.P.H. 

Puplar    District    Board    of 

Works,  1896  . .  . ,   F.  W.  Alexander,  D.P.H. 

Biver  Tyne  P.S.A.,  1896      . .    W.  E.  Barker,  M.D.,  B.S. 
Roxbiugh,    County     Sanitary 

Inspector,  1896      . .  . .   Adam  Morris, 

St.  Mary,  Stoke  NewingtOD, 

Sanitary  Inspector,  1896  . .  S.  E.  Burgess,  A,M.I.C.E. 
St.  Mary,  Stoke  Newington, 

1896  Henry  Kenwood,  M.B.,  D.P.H. 

Sevenoaks  R.D.C.,  1896       . .   James  Scott  Tew,  MJJ.,  D.PH. 

Sevenoaks  TJ.D.C,  189(> 

Southborough,  1 896  . . 

Southport,  1896 

Sunderland,  1896 

Tenterden  U.D.C.,  1896 

Tonbridge,  1896 

Tonbridge  B.B.C.,  1896 


H.  H.  Vernon,  M.D,,  F.R.S.E. 
Harold  Smirfield,  MM,,  D.PH. 
James  Scott  Tew,  M,D..  D.PH. 


«< 

»« 


T*nbrii1([e  U.D.O.,  1891       . .  Jamet  Scolt  Tew,  MJ).,  D.P.If. 
West  Bromwich.  lS9fi  . .   Berbtrt  ManUy,  M.A.,  M.B.,  D.P.H. 

West  Sent  Combined  Sani- 

t«ir  DUtrict          . .          . .  Jama  Seoit  Tew,  M.D.,  D.^Jf. 
Wigui,  1896 W.  Btm/,  F.R.CS.I.,  D.FM. 


Middleiex  HospitaL    Beports  of  the  Medical,  Surgical,  and  Patho- 
logical Registrant  for  the  year  1 S95,    384  pp.,  8vo,    I-ondon,  1 S96. 
The  Medical  Ue-jiMrar. 
Hew  Jersey  State  Board  of  Health.     Twentieth  Annual  Eeport, 
•nd  Report  of  the  Bureau  of  Vital  Stfttiaties,  1S98.     399  pp.,  &vo, 
Trenton,  N.J..  1897.  r/«  Board. 

KewTork  State  Board  of  Health.  Sixteenth  Annual  Report,  1895. 
with  Vol.  of  Maps  accompanyiug  Beport.  7-15  pp.,  8vo.  Albany 
nnd  New  York,  1896.  The  Board. 

Ontario.  Heport  relating  to  the  Eegistration  of  Births,  Marriages 
»Dd  Deaths  in  the  province  of  Ontario  for  the  year  ending  31et 
December.  1895.     254  pp.,  8vo.     Toronto,  1897. 

Be'jUtrar-Oentral  of  Ontario. 
"Ji*.    Annuaire  de  I'Observatoire  Municipal  de  Montsouris   pour 
lea  anneee  1884-90,  1892-96.     16mo.     Paria. 

G.  V.  Poore,  M.D.,  F.B.C.I . 
^~~ —  Annales  dea  Ponts  et  Chauasees.     1"  Partie — Memotres  et 
^*ocunients  relatifs  i  I'art  des  constructiona  et  au  service  de  I'in- 
g^nieur.     1"  Trimestre.     404  pp.,  Svo.     Paria,  1897. 

Memoires  et  Documents  relatifs  4  I'art  des  conatruetions  et 

*U  service  de  rin^nietir:  Lois,  Decreta,  ArrGtea  et  autres  act*s 
'^neemant  1 'administration  des  ponts  et  cbaussees  Personnel.  878 
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IssPECnoK  IIP  Mkat.— The  Rgport  or  the  late  Royal  Commiaaion  on 
Toberculiigis  shoffcd  the  grcaX  neci-^Hlty  that  eiJMa  for  the  adoption  ot 
proper  idminifil relive  methods  designed  to  preveut  the  sale  of  meat  from 
lubercnluus  aninmls,  or  of  meat  IVotn  healthy  ajiimalB  that  has  become 
infected  taj  the  sluusbteren  from  diseased  carcasses  in  the  processes  of 
drasiDg. 

The  Council  of  The  Sanitary  Institute  has  for  long  recognised  that  a 
COtme  of  instruction  iu  meat  inspection  fornied  a  most  essentiid  part  of  the 
tecbnica]  education  of  Sanitary  Inspeclflrs,  to  whom  large  powers  of  con- 
denualiou  are  enlmaled  bj  the  exiellng  Puhlic  Health  Acta,  and  lo  whom 
will  be  relegaled  in  inany  instances  thote  larger  duties  in  connection  witb 
[lublic  abattoirs  which  are  likely  to  be  a  feature  of  the  municipal  methods  of 
ihe  near  futura  The  Council,  therefore,  in  the  Spring  of  189(i,  organised, 
In  connection  with  the  Sanitary  Officers'  lectures,  special  demoneiratioD!, 
held  at  the  Institute,  for  the  inspection  of  meat  The  studcnia  alio  weic 
taken,  under  competent  guidance,  to  one  of  the  Loudoo  meat  markets  to  see 
the  metbods  of  preparing  meat  for  sale ;  and  demonet rations  were  given  aa 
to  the  appearances  and  physical  characlerislica  of  healthy  meat,  and  wheie 
to  look  for,  and  liow  to  recognise,  abnormal  appearances  indicating  disease 
and  UDeouniinesB.  The  demon slrations  given  in  the  Museum  of  the  Insliluts 
were  rendered  possible  by  the  kindness  of  Hedlcnl  Otilcera  of  Health  in 
Tarions  parts  of  the  country,  in  sending  up  carcasses  and  portions  of  animals 
•Reeled  by  rarious  diseases.  These  specimens  were  carefully  explained  to 
the  students  by  the  lecturer,  and  the  students  were  afforded  the  opportunity 
of  handling  and  closely  examining  the  various  tissues  both  before  and  after 
the  demonstration. 

The  fbllovi'ing  are  some  of  tlie  diseases  which  have  been  illustrated  :— 
Cystioerd,  Trichiiite,  Hydatid  Cysts  of  Lungs  and  Liver,  Flukes,  Tuber- 
culous of  Lung,  Pleura,  Udder  and  Lymphatic  Glands,  Swine  Fever, 
Scpticceaiia,  Milk  Fever,  Inflammatory  Womb  of  Cow,  Pericarditis,  Fibroid 
Tumour,  Joint  HI,  Joint  Felon,  Broncho  •Pneumonia,  Ankylosis,  Slink 
■eat. 

The  ntmibers  of  students  attending  the  demonstrations  at  the  Meat  Market 
h  the  three  sessions  were  77,  and  at  the  Museum  233. 

Many  of  the  specimens  have  been  preserred  for  permanent  exhibition  In 
tke  Husenm  by  immersing  them  (istj  for  24  hours  in  formalin ;  (2nd)  fur  i:i 
harm  in  80  percent  alcohol-,  (3rd)  for 2  hours  in  95 per  cent,  alcohol ;  and 
finally  bottling  them  in  a  solution  of  equal  parts  of  water  and  glycerine. 
Tuis  process  has  been  found  advantageous  for  fixing  the  colour  of  the 
^leciraena,  and  for  preserving  their  normal  appearances.  For  the  better 
ptservation  of  the  carcasses  sent  lo  the  Museum  for  demonstration,  a  large 
cold  storage  chamber,  with  well  packed  double  walls,  haa  been  specially 
constructed  in  the  basement.  By  means  of  ice,  specimens  may  be  preserved 
In  this  chamber  for  several  days,  even  in  warm  weather.  Convenient  tables 
foi  dressing  and  arranging  specimens  have  also  been  provided. 

L.C.  P. 
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Thk  Yellow  Feybb  Bacillus.  Montevideo,  June  10.— Dr.  Sa 
deliyered  a  lecture  here  to-day  upon  the  etiology  and  pathogenesis  of } 
feyer.  There  was  a  very  large  attendance,  including  a  number  of  sci 
delegates  from  all  parts  of  South  America,  the  members  of  the  Dipl< 
Body,  and  the  principal  authorities.  Dr.  Sanarelli  stated  that  he  had 
the  problem  which  he  had  set  himself,  and  declared  the  cause  of  yellow 
to  be  a  bacillus  named  by  him  icteroid,  which  was  rarely  found  either 
blood  of  yellow  fever  patients  or  in  theur  bodies  after  death,  as  it  easily 
peared.  The  isolation  of  the  microbe  was  difficult,  but  bacterio] 
diagnosis  was  possible.  Twenty-four  hours'  cultures  in  gelatine  were 
nizable  without  a  microscope.  The  microbe  was  very  deadly  for  an 
producing  when  experiments  were  made  A  cyclic  malady  with  sympton 
lesions  identical  with  those  produced  in  man— namely,  gastio-enterini 
morrhage,  nephritis,  ureemia,  and  fatty  degeneration  of  the  liver,  destroyi 
hepatic  cell-like  phosphorus,  and  thus  suppressing  the  natural  defence 
organism.  Filtered  cultures  set  up  in  animals  and  man  the  same  t 
fever.  He  had  made  experiments  which  showed  that  the  aodimati 
of  the  malady  on  board  ship  and  in  damp  places  was  due  to  the  syn 
of  the  microbe  with  mould,  a  damp  atmosphere  favouring  the  mi( 
development  and  vitality.  Vaccination  of  large  animals  was  difficult 
year  was  necessary  for  a  horse,  one  month  for  small  animals.  Small  d< 
toxine  producing  immunity  in  man  might  be  possible,  and  Dr.  Sanard 
that  he  would  shortly  make  experiments  in  preventive  vaccination  and 
to  discover  a  curative  serum. 

The  discovery  of  the  bacillus  is  regarded  as  a  most  memorable  on< 
the  doctor's  lecture  was  received  with  great  enthusiasm.  A  grand  be 
was  given  this  evening  by  the  medical  society  in  Dr.  Sanardli*s  hon 
nnes  June  1201, 1897. 

Notification  of  Infectious  Diseases.— The  following  questio 
asked  in  the  House  of  Commons  on  May  13th :  Sir  J.  Brunner  (Civ 
Northwich)  asked  the  President  of  the  Local  Government  Board  how 
local  authorities  had  adopted  the  Notification  of  Infectious  Diseases  A( 
what  proportion  that  number  was  of  the  whole  number  empowered  to 
it 

Mr.  Chaplin  (Lincolnshire,  Sleaford).— Excluding  London,  where  the 
fication  of  infectious  disease  is  compulsory  under  the  Public  Health  (Lo 
Act,  1891,  the  Local  Gk>vemment  Board  have,  up  to  May  11th,  1897,  re 
information  of  the  adoption  of  the  Infectious  Disease  (Notification)  Act 
in  654  rural  districts  out  of  a  total  of  671  rural  districts,  and  in  904 
districts  out  of  1,088  urban  districts.  But  in  49  of  the  184  urban  di 
where  the  Act  of  1889  had  not  been  adopted  the  notification  of  inft 
disease  is  compulsory  under  provisions  in  local  Acts. 
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ROBERT  FARQUHARSON,  M.D.Edin^  LL.D.Aber., 
F.RC.P.LOND.,  M.P.,  D.L.,  J.P. 

Delivered  September  14thj  1897. 


feelings  on  rising  to  address  you  this  afternoon  arc  somewhat 
i  In  the  first  place  pride  and  pleasure  at  the  dignified 
responsible  position  in  which  1  find  myself  press  to 
Pont,  and  I  venture,  although  not  very  confidently,  to  hope 
I  may  be  able  to  use  this  platform  as  an  autlioritative 
Be  from  which  to  speak  words  which  may  be  suggestive  if 
^eighty.  Such  an  opportunity  probably  only  occurs  once 
lifetime,  and  it  may  well  be  a  subject  for  anxious  reflection 
best  to  use.  without  abusing,  the  indulgence  of  the 
sntial  audience  I  see  before  me.  But  seconaly,  other  con- 
rtJons  have  urgently  claimed  my  attention  since  Sir  Douglas 
wi  first  whispered  into  my  ear  the  tempting  offer  of  this 
lential  chair,  and  as  this  day  drew  nearer,  tliev  also  came 
T  to  my  mind.  Had  I  been  the  first  to  apply  tlic  sj^ade  to 
ugin  soil  of  sanitary  exposition,  I  should  have  felt  easier 
when  I  cast  my  eye  over  the  vast  field  that  lies  before  us, 
)bserved  who  they  are  who  have  preceded  me  in  the 
ner^s  task. 

r  my  own*  peace  of  mind,  I  have  not  gone  back  further 
the  last  two  years,  but  it  is  enough  to  fill  me  with  dismay 
I  see  how  comprehensively  and  plausibly  my  two  im- 
te  predecessors  have  anticipated  the  lines  along  which  I 
1  like  to  have  asked  you  to  travel  to-day.  When  I  come 
>  end  of  my  observations,  I  shall  feel  almost  inclined  to 
'the  example  of  a  new  Irish  member,  who,  getting  a  little 
led  by  the  exuberance  of  his  own  verbosity,  was  pulled  up 

Oil.  XTin.    PAST  m.  u 

i 


258  IKAUeUBAL  ADDBB8S. 

two  or  three  times  from  the  chair  for  irrelevance,      Ga 
himself  together  at  last  for  a  final  effort  he  rose  once 
his  legs  and  made  this  plaintive  appeal : — "  Mr.  Speal 
you  be  pleased  to  allow  me  to  recapitulate  what  I  inU 
say." 

Sir  Francis  Powell  is  of  a  different  political  comple 
myself,  but,  on  sanitary  questions  we  sit  upon  the  same 
the  house,  and  for  years  past  I  have  been  accustomed 
upon  him  as  my  guide,  philosopher  and  friend.  He  1 
Liverpool  audience  that  his  remarks  were  written  di 
short  holiday  on  the  continent,  with  but  few  books  s 
But  I  think  we  may  congratulate  ourselves  that  he  w 
pel  led  to  fall  back  on  the  resources  of  his  well-stored 
which  merely  has  to  be  squeezed  to  give  forth  copio 
fertilising  streams  of  knowledge  and  experience,  ar 
Percy,  whose  distinguished  and  useful  career  I  well  rei 
in  the  House  of  Commons,  furnished  to  Newcastle  a  sti 
able  and  statesman-like  address,  refemng  more  particu 
the  vaccination  question,  in  which  he  always  took  a  k< 
intelligent  interest.  But  my  anxiety  did  not  end  w 
survey  of  the  congress  literature  for  1895  and  1896. 

The  responsibility  of  an  introductory  orator  on  s 
occasion  as  this  is  much  increased  by  the  fact  that  hygi 
now  become  fashionable,  and  that  most  people  nowaday 
at  all  events  the  elementary  principles  on  which  it  work 
great  subjects  like  this  and  more  especially  those  which 
some  dislocation  of  antiquarian  superstition  and  d 
prejudice,  must  pass  through  a  variety  of  stages,  or  eye 
varying  waves  oi  interest  beat  on  the  mental  shore.    . 

First  we  have  the  stage  of  ridicule,  a  difficult  one  to  g 
but  which  in  spite  of  new  humourists  and  funny  soci 
"  joking  wi'  ponderous  difficulty"  we  have  at  last  succ 
surmounted.  I  do  not  mean  to  say  that  there  is  not  st 
gentle  chaff  floating  about,  as  when  some  parliaments 
league  says  to  me,  *'They  were  talking  about  stinks  las 
in  the  House  and  you  ought  to  have  been  there,"  s 
reply  invariably  is,  that  they  are  paying  me  a  real  comp 
for  not  only  am  I  ]iroud  of  representing,  however  feebly, 
health,  but  because  in  order  to  make  any  Ipnd  of  ] 
among  the  competing  ranks  of  the  green  benches,  it  is  n€ 
above  all  things  to  take  up  some  specific  subject,  fad,  if  j 
to  call  it,  and  stick  to  it  in  and  out  of  season,  until  you 
identified  with  it,  and  then  when  one  of  your  topics  cc 
for  discussion,  you  readily  catch  the  Speaker's  eye  and 
and  retain  a  respectful  hearing.  For  this  is  emphati 
specialising  age. 
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Next  we  find  that  when  the  general  public  recognize  that 
are  in  dead  earnest,  and  have  come  to  stay,  tlie  stage  of 
tive  opposition  sets  in,  and  vested  interests  and  pig-headed 
lorance,  and  the  self-complacent  argument  of  **  why  not  let 
alone,'*  are  marshalled  in  warlike  array  against  the   new 
>om  which  tries  to  sweep  the  Augean  stable  clean,  and  really 
king  backwards  we  can  hardly  wonder  at  the  slow  move- 
nt of  people's  minds  in  favour  of  sanitary  progress.     Poets 
I  novelists  have  cast  a  halo  of  chivalry  and  romance  around 
ditions  of  dirt  and  discomfort  which  must  have  made  tlie 
8  even  of   knights   and  barons   barely  worth   living  two 
tunes  aga      Old  prejudices  die   hard,  and   old-fashioned 
pie  do  not  like  bemg  disturbed  in  their  belief  in  the  old 
ar  of  things  handed  down  to  them  by  their  forefathers.   The 
r  old  midden  whose  unsavoury  fumes  unlock  a  store-house  of 
fished  associations  cannot  be  cleared  away  without  a  struggle, 
a  howl  of  execration  pursues  the  operations  of  Ilygeia, 
n  she  opens  out  festering  courts  and  removes  picturesf]ue 
'-houses,  and  clears  away  mould  and  stagnation,  and  with 
help  of  lur  and  light  and  water  wages  war  against  the 
iesof  disease. 

ut  we  have  now  nearly  out-lived  all  this :  ventilators  are 
«nger  stuffed  up,  the  working  classes,  no  less  than  their 
lovers,  are  beginning  to  be  connoisseurs  in  the  qujility  of 
r  atmospheric  conditions ;  enjoy  a  good  wash  iis  much  as  a 
versity  graduate,  and  are  fully  prepared  to  appreciate  the 
mtages  of  hygienic  house  accommodation  at  other  ]>eoplc's 
nse,  and  so  we  have  reached  the  stage  of  enthusiastic 
ptance,  and  universal  approval,  and  the  sanitary  reformer 
much  petted  and  caressed  as  he  was  formerly  scouted  and 
ised. 

nkes  and  earls  compete  for  the  honours  of  mayoralty, 
rt  ladies  go  a-slumming  and  flirt  with  the  last-anived 
ius,  and  woe  to  the  sixtli  standard  schoolboy  who  cannot 
sribe  the  requisite  amount  of  cubic  space  per  head,  or  ven- 
i  or  sewer  a  Chateau  en  Espajjne  with  scientiHc  accuracy, 
•ciations  like  our  own,  and  the  xsational  Health  Society  and 
John's  Ambulance  Association,  and  able  and  zealous  niis- 
iries,  have  not  spoken  and  written  in  vain  ;  and  now  we  live 
1  age  of  sanitary  progress,  where  the  little  knowledge,  which 
ife  not  dangerous,,  persuades  its  possessor  of  its  scanty 
mt,  and  tells  him  where  to  go  to  make  good  his  deficiencies. 
)r  instance,  no  properly  instructed  person  in  these 
rhtened  days,  would  dream  of  taking  a  house  without  a 
>ugh  inspection  of,  and  report  on,  its  sanitary  arrangc- 
ts ;  water  analysis  and  food  analysis  keep  us  fairly  free  from 
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adulteration,  and  most  of  ua  know  pretty  well,  or  at  all  eveatt 
know  how  to  get  the  infomiation,  as  to  the  amonnt  of  he^ 
given  ua  by  the  law  ia  keeping  our  health  fairly  sound. 

For  we  must  come  to  the  conclusion,  reluctantly  perhaps 
but  inevitably,  that  tlie  race  u  to  the  swift,  and  the  battle  to 
ttie  strong,  and  that  unless  we  are  well  equipped  physically  i«4 
the  contest,  we  are  out-paced  and  shoved  aside,  and  laid  on  th4 
shelf  along  with  the  other  failures  of  the  world.  The  Welti 
worn  quotation  from  Herbert  Spencer  sums  up  the  whole  easel 
"  The  first  requisite  of  life  is  to  he  a  good  animal,  and  to  be  a 
nation  of  good  animals  is  the  first  condition  of  national  proi 
sperity."  The  good  animal  forces  his  way  to  the  front  by  ths 
sneer  force  of  pushful  progression,  and  it  is  our  duty  both  tg 
ourselves  and  others  to  see  so  far  as  we  can  tliat  our  vital 
fuTictions  are  maintained  in  good  repair.  For  ourselves 
naturally,  for  each  one  of  us  haa,  or  ought  to  have,  our  own 
place  and  our  own  work,  which  we  fill  or  do,  and  the  filling  o| 
doing  which,  according  to  our  highest  capacity,  should  be  tin 
sn])reme  aim  of  our  lives ;  and  for  others,  because  the  sum  of  thi 
success  and  progress  of  our  country  is  made  up  of  the  vigooi 
and  intellect  of  the  individuals  which  compose  it,  and  each  oae 
of  us  has  a  right  to  expect  that  his  neighbour  will  not  only  eon* 
tribute  his  fair  share  to  the  efficient  working  of  the  univers^ 
but  that  he  will  not  hinder  or  obstruct  others  who  are  trying  to 
do  the  same. 

Mr.  Gosclien  spoke  some  very  useful  words  in  his  ^ctoria 
address  at  Aberdeen,  in  which  he  told  the  working  man,  and  b; 
that  I  don't  mean  only  the  manual  worker,  that  he  must  tab 
rare  lest  he  is  not  outstripped  by  the  German  who  takes  fu 
more  interest  in  his  work  than  he  does;  and  reads,  and  think^ 
and  tries  to  perfect  himself  in  it,  and  to  rise  higher  on  thtt 
strength  of  his  acquired  knowledge. 

I  am  not  one  of  those  who  believe  in  the  "made  In  Germany' 
cry,  for  I  believe  we  are  holding  our  own  and  more;  but  J 
there  is  only  a  modicum  of  truth  in  what  Mr.  Goscheu  saji 
it  is  worth  our  considemtion  as  sanitarians. 

It  is  evident  that  physical  work  must  be  good  or  bad  for  tb 
health,  partly  in  proportion  to  the  pleasure  which  it  affords  tin 
worker,  and  the  degree  to  which  it  satisfies  his  yearnings  for  i 
complete  and  useful  life.  The  German  is  more  highly  teen  mcally 
trained  than  we  are,  and  is  therefore  able  to  take  more  interei 
in  what  to  the  outsider  seems  a  dreary  round  of  mechanica 
drudgery ;  and  like  tlie  Scotch  farmer,  he  pursues  a  frugal  life 
living  low,  and  sometimes  thinking  high,  and  contented  wit 
simple  pleasures  among  which  his  daily  work  takes  a  hig 
place.     Now,  1  kuow  nothing  about  industrial  conditions  abroai 
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d  perhaps  you  may  think  that  I  am  not  much  better  instructed 

tnit  home  affairs,  but  I  wish  to  make  a  couple  of  yn-otests. 

The  first  is  against  the  monotony  of  modem  labour,  caused 

rtly,  no  doubt,   by  the  rapid   extension   of   labour   siivin*^ 

chinery,  but  also  largely  due  to  what  Dr.  Beddoe,  in  his  very 

fgestive  "Address  on  Health"  (Social  Science  Congress  in 

inburgh,  1880)  called  the  specialisation  and  minute  subdivision 

employments.     **  The  influence  of  this  last  alternative/'  lu; 

tiimes,   "on   the   health   of  the  workman  has  never  been 

roughly  worked  out.     If  not  counteracted  by  some  extent  of 

eral  education,  or  opportunity  for  employment  of  leisure,  it 

it  apparently  tend  to  dwarf  both  boily  and  mind  by  the 

»roken  monotony  of  action."     There  is  food  for  reflection  in 

I  and  I  recommend  it  to  your  mental  appetite  and  digestion. 

West  No.  2  is  against  the  doctrine,  for  which  I  think  the 

le  is  primarily  responsible,  which  was  further  elaborated  by 

kin,  and  which  is  now,  I  understand,  accepted  by  certain 

ions  of   labourists,  to  use  a  clumsy  but  convenient  tenn. 

I  that  is  that  the  workman  should  be  paid  the  same  wage, 

ther  he  works  well  or  ill,  whether  he  be  clever  or  stupid, 

ul  or  clumsy,  industrious  or  lazy.      I  must  not  enlarge  on 

moral  or  social  side  of  this  dogma  of  some  trades  unionists, 

I  am  entitled  to  say  that,  in  my  opinion,  it  is  hofwlessly  at 

Wee  with  the  common  sense  laws  of  health,  and  therefore  I 

wt  against  it.     If  you  take  away  the  stimulus  of  ambiticn 

the  wish  to  excel  in  any  ])ursuit  or  work,  so  much  more 

the  work  become  flat  and  stale  if  not  unprofitable ;  and 

JDan  knows  that  by  showing  a  su{)erior  capacity  and  superior 

and  energy,  he  cannot  get  ahead  of  the  dull  drone  who 

'8  by  his  side,  then  he  becomes  a  mere  machine  :  his  faculties 

'  stunted  and  sluggish  and  his  physical  perfection  must  also 

ecessitv  deteriorate. 

It  let  us  return  to  our  good  animal.    By  this  I  do  not  mean 

re  mass  of  bone  and  muscle,  whose  brain  plays  second  fiddle 

8  body,  and  whose  animal  instincts  suffocate   the   higher 

■oal  workings  of  his  intellect.     Nor  a  self-conscious  prig 

cious  of  nature's  workings,  creeping  because  he  fears  to 

f?,"  morbid  and  uneasy,  and,  at  last  upsetting  each  vital  f  uiic- 

in  succession  by  the  influence  of  that  expectant  attention 

li  too  often  succeeds  in  paralysing  the  regular  working  of 

i^ns.     We  prescribe  an  efficiently  working  machine,  kept 

0(1  repair,  and  ready  at  a  moment's  notice  to  do  all  that  its 

ieal  and  mental  capacity  render  possible.     Sometimes  when 

cct  on  the  elaborate  and  delicate  construction  of  the  human 

and  the  subtile  interdependence  of  its  various  organs  and 

tioDSy  I  marvel,  not  that  we  do  not  reach  the  statutory 


i 


262  lyAUOUBAL  addbess. 

pcTiod  of  100  years,  but  that  we  are  alive  at  all.  For  we  ar 
not  nearly  as  simple  as  we  used  to  seem  to  be.  There  was 
time  when  it  was  considered  enough  to  have  a  healthily  beatin 
heart,  sound  arteries,  readily  expansible  lungs,  a  stomach  t 
digest,  a  liver  to  secrete  bile,  kidneys  and  intestines  todocertai 
scavenging  work,  and  a  brain  to  invent,  and  nerves  to  trans 
niit  and  record  nervous  impressions — "  mais  nous  avons  chanj^ 
tout  cela,"  or,  rather  gone  beyond  it.  Certain  organs  whic 
have  spent  the  earlier  portion  of  their  career  in  the  cold  shad 
of  unmerited  obscurity,  have  now  been  invited  to  take  a  fron 
seat,  as  good  or  malevolent  fairies,  whose  influence  largely  help 
or  hinders  human  life. 

Bone  marrow,  whose  dietetic  properties  were  more  appreciates 
than  its  physiological  necessity,  is  now  known  to  form  red  bloo< 
corpuscles,  and  the  phagocytes,  whose  martial  ardour  protect 
us  from  bacilliary  invasion,  hail  from  the  spleen,  which  wa 
formerly  looked  upon  as  a  mere  bit  of  padding  shoved  in  t< 
keep  the  other  organs  in  their  place.  If  the  thyroid  glani 
strikes  work,  myxa»dema,  one  of  the  most  disfiguring  an« 
depressing  of  maladies,  makes  its  unwelcome  appearance^  an 
suspension  of  the  functional  activity  of  the  pancreas  is  foUowe 
by  diabetes. 

The  wasting  misery  of  Addison's  disease  is  directly  dependcK 
on  the  efficient  working  of  the  supra  renal  capsules,  and  tl 
liver  and  its  control  over  the  secretion  of  uric  acid  is  ti 
vulcano  from  which  ]>eriodically  blaze  out  explosions  of  got3 
Nature  has  no  mean  task  in  keeping  all  this  elaborate  anatomicr 
and  physiological  net-work  of  complications  in  order,  and  »1 
has  a  right  to  insist  that  if  we  do  not  do  anything  actively  ^ 
assist  her,  we  should  not  make  passive  resistance  to  her  wojr 
and  so  I  think  she  must  rejoice  to  see  the  popularity  of  hygiei 
in  this  great  year  of  social  and  loyal  triumph,  and  to  think  ho 
intimately  associated  the  progress  in  the  art  of  preserving  heali 
is  with  the  HO  years  of  glorious  and  successful  administratis 
whicli  history  will  have  to  record  as  the  reign  of  our  belove 
Queen. 

Some  cautious  people  are  beginning  to  fear  IcvSt  we  may  ^ 
going  ahead  too  fast ;  and  that  some  day  when  we  find  ourselves 
in  advance  of  public  opinion  it  may  be  necessary  to  call  a  halt 
I  think  we  have  already  outlived  the  danger  of  this,  for  the 
early  enthusiasm  of  Local  (Government  and  County  Councilsi 
and  Medical  Officers  of  Health  and  Sanitary  Insj^ectors,  would 
be  most  likely  to  run  to  excess,  and  I  have  not  heard  of  any 
serious  complaint.  No  doubt  an  occasional  grumble  is  heard 
when  water  areas  and  drainage  districts  press  rather  heavily  OQ 
the  rates,  and  when  the  demands  of  the  Sanitary  Inspector  arc 
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>re  than  an  impecanions   *' Laird's'*  exchequer  can   stand. 

t  take  it  all   over,  our  modem   developments  of    sanitary 

janisation  have  worked  well,  and  have  given  general  satis- 

tion,  and  I  think  we  may  trust  the  judgment  and  common 

se  of  those  on  the  box-seat  of  the  coach  not  to  use  their 

nt  strength  tyrannously.    On  the  contrary,  the  imprcssicm 

[general  one,  and  is  held  by  all  except  those  in  full  possession 

tue  infallibility  of  inexperience   and  ignorance   that   our 

fern  system  of  modified  Home  Rule  has  been  of  distinct 

rice  to  the  community  at  large.     At  least  I  know  what  we 

ik  in  Aberdeenshire,  where,  liowever,  it  is  just  |X)ssible  that 

may  be  exceptionally  situated  in  haAnng  started  our  coach 

h  a  specially  safe  and  able  driver  on  the  box,  and  an  indus- 

os  and  capable  team  to  draw  us  straight  along  the  road. 

1  speaking  personally  as  a  landed  proprietor  with  a  hirge 

iber  of  small  farms,  I  must  express  the  great  benefit  I  have 

ived  from  having   highly   competent   sanitarians   at   hand 

help  and    advise.      But    it   is   well    always    to   have    an 

^ocatiis  Diaboli  at  hand,  and  he,  or  she,  for  ladies  are  ])retty 

te  nowadays,  will  probably  ask  this  question  :  "  It  is  all  very 

talking  about  fashion  and  popularity  and  progress,  can  you 

y  any  tangible  results?     Is  the  human  race  any  longer 

d,  or  better,  or  happier  than  they  were  in  the  goo<l  old  days 

»re-hygienet"     But  first  let  me  advise  you,  if  any  lingering 

le  of    romantic   leaning    towards   the   life    conditions    of 

liaeval  or  Past-Mediasval  England  still  haunts  your  mind, 

the  ghost  by  diligent  perusal  of  Simon's  *'  English  Sanitary 

:itutions,"  and  the  "  Health  of  Nations,"  in  which  the  work 

Mwin  Chadwick  is  reviewed  bv  Richardson,  that  l)ri<:ht  anil 

spirit.     And  I  guarantee  that  even  if  imagination  still 

8  the  remote  history  of  the  past,  you  will  thank  your  own 

8  that  your   lines    have    been   cast    in   the   cleaner    and 

ranter  places  of  the  Victorian  Era. 

ut  I  have   something   better  than   vague,  however  bold, 

rtion  to  offer  you,  for  there  is  no  doubt  that  the  average 

'  of  life  has   been   sensiblv  prolonged.      Durint^   the   last 

rter  of  a  century  the  death-rate  has  been  reduced  from 

U  22  to  18  per  annum,  and  whilst  I  give  you  sanitarians 

r  full  meed  of  praise  for  having,  by  your  excellent  work, 

ishe^i  some  diseases  and  lessened  the  incipience  of  others,  we 

iors  intend  to  claim  some  credit  too.     We  diagnose  disease 

ier  and  treat  it  far  better,  making  much  less  demands  on  the 

ititutional    vigour  of   our  patients   by   our   remedies,    and 

ping  in  mind  the  good  old  principle  that  prevention  is  better 

Bcure.     For  the  future  let  Prof.  Matthew  Ilay  of  Aberdeen 

iL    He  writes  to  me,  **  Progress  of  the  death-rate  downwards 
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must  in  the  future  be  less  than  in  the  past.  A  death-rate  o 
10  per  1000  would  mean  that  everybody  bom  lived  to  100  year 
or  an  average  of  that.  Probably  it  will  be  found  that  th< 
mutual  elements  of  decay  in  men,  as  in  all  living  things,  whiel 
make  eventually  for  death,  independently  of  environment,  wil 
not  permit  of  a  lower  general  death-rate  than  about  14  to  li 
even  under  the  most  favourable  hygienic  conditions  reasonablj 
attainable.  So  that  by  the  time  we  have  gone  as  far  in  reducing 
the  death-rate  as  we  have  come  in  the  past  quarter  of  a  century 
we  shall  have  reached  the  ultimate  minimum,  but  it  wil 
certainly  not  be  in  another  quarter  of  a  century." 

I  am  afraid  we  shall  not  be  here  to  see  this  first  coming  o1 
the  millennium,  and  we  must  leave  to  our  successors  the  pro- 
blem of  how  to  pack  away  all  the  people  into  our  tight  litth 
island ;  what  to  do  with  the  unemployed  and  the  paupers,  an( 
how  to  make  both  ends  meet  in  the  fierce  com|)etition  whict 
will  then  be  going  on. 

"  Better  to  bear  the  ills  we  have,  than  fly  to  others  that  w< 
know  not  of." 

We  can  thus  see  a  considerable  material  gain,  but  I  claim  foi 
hygiene  more  than  the  mere  prolongation  of  life ;  the  better 
ment  of  it,  the  heightening  of  the  mere  joy  of  living,  the  cleai 
and  bright  outlook  over  tne  horizon  which  results  from  gooG 
health.  I  am  a  great  believer  in  the  influence  of  physica 
causes  over  human  affairs,  and  I  commend  to  some  of  you- 
ingenious  and  industrious  minds,  the  study  of  how  far,  at  th 
supreme  crisis  of  life  some  preventible  derangement  has  marre 
some  great  career. 

You  remember  in  the  Christmas  Carol,  how  Scrooge  ws 
visited  by  the  ghost  of  his  late  partner,  Jacob  Marley,  and  ho^ 
at  first  he  was  incredulous  about  his  actuality. 

"  You  don't  believe  in  me,"  observed  the  Ghost. 

"  I  don't,"  said  Scrooge. 

"  Why  do  you  doubt  your  senses  ?  " 

"  Because,"  said  Scrooge,  '*  a  little  thing  affects  them.  ^ 
slight  disorder  of  the  stomach  makes  them  cheats.  You  may  b 
an  undigested  bit  of  beef,  a  blot  of  mustard,  a  crumb  of  chees^ 
a  fragment  of  underdone  potatoe.  There's  more  gravy  thflU 
grave  about  you,  whoever  you  are  !  " 

And  there  is  really  sound  philosophy  in  this. 

I  have  lately  been  reading  in  Wolseley's  very  interesting 
"  Decline  and  Fall  of  Napoleon,"  how  the  failures  of  the  last 
two  years  of  that  great  man's  life,  were  caused  by  recurrent 
attacks  of  a  mysterious  malady,  largely  due  I  am  sure,  to  his 
defiance  of  nature's  laws,  and  I  commend  to  your  attention  the 
following  words  of  the  commander-in-chief :  '*  Those  who  know 
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at  real  war  is,  know  that  an  accidental  pain  in  the  stomacli, 

a  clod  in  the  eye  of  either  leader  at  the  critical  moment  just 

"ore  a  charge,  may  always  decide  the  result."     And  Welling- 

1  referring  to  his  great  rival,  said :  "  How  much  the  fate  of 

world  depends  upon  the  temper  and  passions  of  one  man," 

I  after  all,   temper  and   passions  are  often  the  result  of 

iporary  and  prooably  preventible    i)hysical    causes.     More 

ended  and  precise  evidence  can  be  found  in  tlie  Ri»ports  of 

Local  Government  Board,  where,  under  the  skilful  guidance 

Sir  John  Simon,  and  Sir  George  Buchanan,  and  Sir  Ilichsird 

)nie  Thome,  some  of  the  most  acute  minds  in  England  have 

D  anravelling  abstruse  sanitary  problems  with  the  detective 

Jcity  of   Sherlock   Holmes,   and   tracking  out  from  clues 

sible  to  the  ordinary   eye,   sanitary  defects   which   were 

oning  districts  and  embittering  and  destroying  human  life. 

these  are  scattered  and  not  always  accessible,  and  I  strongly 

mend  to  your  attention  two  capital  little  books,  which  strike 

nail  very  directly  on   the   head.     The   first  of   these  is 

^our  respect^  townsman,  Mr.  Pridgin  Teale,  who,  in  the 

nrals  of  a  brilliant  and  successful  surgical  career  has  found 

i  to  preach  the  doctrine  that  a  nation  s  health  is  a  nation's 

1th,  and  to  furnish  a  series  of  object  lessons  of  the  most 

r  and  practical,   if  alarming  kind.      The  first  edition   of 

wgers  to  Health"  was  published  in  1878,  and  proceeded 

he  principle  enunciated  in  a  quotation  from  Mrs.  Jameson's 

^nds  of  the  Madonna,  "  that  a  few  scratches  with  a  pen  are 

er  than  whole  pages  of  the  most  elaborate  description." 

consists,  as  most   of  you  know,  of  a   '*  pictorial  guide  to 

estic  sanitary  defects,"  and  graphic  diagrammatic  sketches 

illustrated  by  short  clinical  commentaries  expounding  and 

»ing  70  grave  defects  in  house  sanitation.    I  Avell  remember 

sensation  the  book  made  when  it  first  came  out,  and  I  know 

^  done  a  deal  of  good  by  opening  people's  eyes  and  noses, 

exciting  a  degree  of  interest  in  matters  hygienic  here,  as 

as  elsewhere,  which  will  yield  fruit  during  this  congi'ess. 

Teale  puts  his  case  thus : — 

Having   further   traced   illness   amongst   my   patients    to 

^lous  carelessness  and  gross  dishonesty  in  drain  work,  I 

'ttie  indignantly  alive  to  the  fact  that  very  few  houses  are 

to  live  in.      Moreover,  the  conviction  stuck  deei)ly  into 

mind  that  probably  one-third,  at  least,  of  the  incidental 

«8  of  the  kingdom,  including  perliaps  much  of  child-bed 

•8,  and  some  of  the  fatal  results  of  surgical  operations  in 

ritals  and  private   houses   (surgical  calamities  Sir   flames 

et  would  call  them)  are  the  direct  result  of  drainage  defects, 

therefore  can  and  ought  to  be  prevented.     This  book  will 
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show  work  defective  from  ignorance  and  work  defective  fror 
dishoTiesti/,^' 

No  doubt  great  improvements  have  been  effected  in  th 
years  which  have  elapsed  since  this  was  written.  We  have  no^ 
local  governments,  and  in  every  locality  there  is  a  highly  traine 
medical  officer  of  health,  who  devotes  his  whole  time  to  sanits 
tion,  and  has  a  highly  skilled  technical  band  of  lieutenants  i 
the  sanitary  inspectoi's,  whose  status  has  been  much  raised,  thei 
position  made  more  secure,  and  their  sense  of  responsibilit 
neightened  by  the  higher  estimation  in  which  they  are  hel( 
But  we  have  not  reached  Utopia  yet,  and  we  must  kee 
knocking  at  the  door  till  they  let  us  in. 

The  second  book  is  by  our  esteemed  friend  and  associate 
Prof.  Corfield,  one  of  the  pioneers  of  sanitary  progress,  and  it 
called  "  Disease  and  defective  House  Sanitation."  It  consists  < 
two  short  lectures,  but  it  is  crammed  with  suggestive  matter,  an 
he  enumerates  the  following  diseases  as  directly  caused  by  tl 
defects  included  in  his  title — Sore  throats,  Diphtheria,  Scark 
Fever,  Blood  poisoning,  Puerperal  Fever,  Pneumonia,  Diarrhea 
Enteric  Fever,  and  general  malaise  have  all  resulted  from  badl} 
connected  ventilating  pipes,  badly-trapped  waste  pipes,  defectiv 
drains,  split  soil  pipes,  foul  pan  water  closets,  and  very  frequentl 
from  escapes  of  gas,  a  cause  more  especially  of  sore  throats,  ne* 
to  me,  I  must  confess.  But  short  of  the  more  formidable  diseasi 
included  in  the  list,  and  which  can  be  readily  diagnosed  ar 
treated,  there  is  no  doubt  that  ill-defined  symptoms  of  malai 
and  depression  are  often  caused  by  sewer  gas,  or  as  Corfie- 
puts  it : — 

"  Sometimes  the  members  of  the  family  in  a  country  hoim 
have  found  that  so  far  from  getting  refreshed  and  invigorate 
by  their  visit  to  the  country,  they  have  always  felt  depresft* 
ajul  weakci.ed,  and  generally  out  of  sorts  during  their  stay 
the  country,  more  especially  those  members  of  the  family  wl 
spent  more  time  than  the  rest  in  the  house." 

Verily  many  of  these  old-fashioned  country  houses  wei 
and  i^erliaps  are,  whited  sepulchres,  too  often  filled  with  de^ 
men's  bones. 

May  I  give  you  one  other  illustration.  I  think  it  was  in  18^ 
or  *85  that  serious  complaints  began  to  be  made  about  tfi 
drainage  and  ventilation  of  the  House  of  Commons.  B> 
smells  were  about,  members  got  sleepy  and  seedy,  and  influeoi^ 
came  in  and  spread,  and  grumbling  became  loud  and  genera 
A  committee  was  appointed  under  the  presidency  of  Sir  Hear 
Koscoe,  to  investigate  the  whole  question,  and  we  had  man; 
sittings  and  took  much  evidence,  and  rambled  through  the  drain 
much   hampered  in  our  operations  by  the  fact  that  no  plti 
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lid  be  found,  and  we  had  to  trace  out  their  situation  and 

^gement  as  best  we  could.     And  then  wc  came  to  reiK)rt, 

i  we  had  to  tell  the  legislators  on  the  basis  of  a  very  imjKjrt- 

k  inrestigation   by  the  late  Professor  Camclley,  that  they 

re  actually  breathing  sewer  gas,  and  that  the  sooner  they  put 

iir  house  in  order  the  better  for  themselves  and  the  country. 

£10,000  were  voted  nem.  con,^  Shone's  ejectors  cut  us  off  from 

!  main  sewer,  and  I  make  so  bold  as  to  claim  for  this  sanitary 

Taiion,  national  importance  in  improving  the   health   and 

iper  of  our  senators,  enhancing  the  quality  of  their  work,  and 

(fing  to  the  increased  efficiency  of  our  public  departments  by 

reasing  the  administrative  capacitv  ox  Parliamentary  chiefs 

3  are  responsible  for  the  conduct  oi  affairs. 

W,  laoies  and  gentlemen,   I   have  been  optimistic  long 

Qgh,  a  sip  of  pessimism  will  do  us  no  harm,  and  I  have  no 

bt  that  sitting  on  the  benches  before  me,  I  will  find  some 

diligent  minds  who   will   not  mind   joining  me  in   a   mild 

mble.    Many  things  are  good,  but  not  as  they  ought  to  be, 

best,  in  the  best  possible  of  all  worlds.     To  put  it  plainly, 

lat  are  the  defects  of  modem  civilisalion?     I  have  told  vou 

lyof  the  benefits.     In  the  17th  century  the  death  rate  was 

1  to  be  7  per  cent.,  it  is  now  about  18  per  1,(X)0,  but  unfor- 

Jitely  for  many  of  us  the  advantage  is  mainly  between  the  ages 

>  and  35,  and  our  chances  of  reaching  this  maximum  pericKl 

longevity  are  distinctly  increased.     The  majority  of  us  are 

T  than  that^  and  we  want  to  know  what  is  to  become  of  us, 

vital  statistics  do  not  give   us   much    comfort,  for  after 

die  life,  when  we  stand  on  the  table  land  and  look  over  the 

e,  before  stepping  downhill,  we  do  not  live  longer,  and  we 

ikdown  sooner.    Why  is  this?    One  evil  of  civilisation  is  the 

lency  to  crowd  into  big  towns,  and  Dr.  Farr  long  ago  showed 

^  eateris  paribus  the   rate  of   mortality  increases  as   tlie 

8ity  of  population.    As  Dr.  Beddoe  puts  it,  "  Men  seem  in  this 

^te  and  country  to  be  most  healthy  where  they  see  least  of 

I*  other,  where  tliey  produce  and  convey  the  least  infection  ; 

*ct,  where  the  proportion  borne  by  man  to  nature  is  the 

^  insignificant."     No  doubt  a  country  life  is  often  dull  and 

H)tonous,  and  the  channs  of  town  are  numerous  and  varied, 

I  have  a  shrewd  suspicion  that  many  an  emigrant  from 

to  the  other  will  end  by  agreeing  witli  Professor  Poore, 

t** as  things  go  at  present,  there  is  very  little  doubt  tliat 

a/n^cultural  fabourer  with  his  cottage  and  garden  and  12s. 

eek  (I  may  say  in  Scotland  15s.  to  20s.),  is  infinitely  better 

than  the  town  artizan  on  25s.,  who  pays  dearly  for  pigging 

1  overcrowded  rooms  in  which  a  cleanlv  and  decent  existence 

apossible."-^(/?Mra/  Uygiene). 


^  ■ 


I 
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Now  we  all  know  the  drawbacks  of  big  towns.      Houses  a.-^, 
deiir  and  oflen  bad,  the  »ir  is  usually  poisoned  with  smoke.^, 
nuisance  on  which  Ernest  Hart  and  othera  have  expended  mn.  ^_ 
patience  and  labour,  but  which  seems  as  far  from  oeiny  ahat^^^^- 
as  it   was   twenty  years   ago,   when   we   had   congressos  » 
exhibitions,  and  apparently  a  fair  chance  of  getting  somethi 
done. 

Then   there   is   the   difficulty   of   sewape    disposal  and   tf  ^e 
polhitiim  of  rivers,  which  I  am  ^lad  to  think  is  to  engage  t:l-»e 
attention  of  our  Congress;   and  the  multiplicaty  of  local  ai^  J 
public  acts,  some  oppressive,  some  repressive,  and  some  pr«zz>- 
greasive,  which  Parliament  and  other  bodies  inBict  on  us  ye^^r 
after  year.     To  quote  again  from  Dr.  Poore's  most  intcresfiim    ^ 
"  Rural  Hygiene,"  after  enumerating  36  proved  and  frenuenlV    y 
existing  defects  in  our  modern  complexity  of  sanitary  macliiiicr-^^'. 
he  writes:    "The  ingenuity  of  Sanitary  Engineers  has  be^    » 
exercised    to    save    us    from    these    dangers,    and    they    haw^—e 
given   us  what  tliey  are  pleased   to  coll  f-elf-cleansing  sewer — ^^» 
innumerable  forms  of  trnp«,  endless  methods  of  ventilation,  ana^d 
ilisconnection   on   scientific   lines,  nntil  the   medical  officer  cr=>f 
health  is  expected  to  have  at  his  finger  ends  all  the  knowledp^^e 
of  a  patent  agent  and  a  plumbers'  foreman.    If  apparatus  uev='-'r 
wore  out,  if  ventilators  never  got  stopped  up,  if  trajis  never  g^^oi 
unsealed  by  leakage,  evaporation,  or  other  cause,  one  might  f^-    ^1 
secure  against  the  enemy  which  is  ever  at  our  gat«a,  provid^s^^d 
the  study  of  bacteriolof^  did  not  lead  us  to  recognize  that  a 

few  feet  of  filthy  pipe  may  be  as  dangerous  as  a  mile,  a^  ~»  tl 
that  a  trap  may  possibly  serve,  especially  in  hot  weather  a^  «  <i 
when  the  family  is  away,  as  a  most  efiicient  "cultivati:^:M^ 
chamber." 

This  is  suggestive,  though  depressing,  but  it  has  its  brip^I^t 
side.     No  doubt  it  is  dangerous  to  he  placed  within  easy  rea  tr  fi 
of  receptacles  of  foul  air  and  sewer  gas,  as  we  all    are,  arici 
necessarily  must  be,  under  the  system  of  water-borne  sewajr^ 
common  to  our  great  towns,  but  the  greater  the  risk,  the  greate  r 
should  be  the  care  exerted   to  keep   it  off.     It  is  no  pleasati£ 
thing  to  work  in  a  dynamite  factory  or  to  live  under  atmos- 
pheric conditions  below   ground  which  repay  carelessness  by- 
suffocation  on  the  one  hand,  or  shattering  explosions  on  the 
other;  but  accidents  when  they  do   occur  are  nearly  always 

freventible,  and  should  be  vanished  from  our  industrial  history, 
t  would  be  a  good  thing  if  workmen,  and  more  especi.illy  those 
who  manufacture  the  complicated  net-works  of  machinery 
which  modern  hygiene  requires,  should  not  only  feel  but  carry 
into  practice,  the  full  sense  of  responsibility  resting  on  them  in 
connection  with  their  trade.     And  that  they  should  be  taught 
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w  a  bit   of  scamped  work — a   leaking  cess-pool,  a   badly 

ced  or  constmcted   drain,  a  badly  socketed   soil   pipe,   or 

^  deranj];ement  in  the  mechanical  contrivances  designed  to 

ip  out  the  sewer  gas  which  is  always  trying  to  force  its  way 

may  destroy  human  life  just  as  effectually  as  poison  or 

knife — and   this   is   why   I  have    persistently   sup|X)rted 

imbers'  Registration  in  and  out  of  Parliament,  being  con- 

ced  as  I  am,  that  withoat  establishing  a  mono])o]y,  or  doing 

'  real  harm  to  any  vested  interest,  the  establishment  of  a 

ned  cmTiculum,  followed  by  registration  and  examination, 

raise  the  status  and  character  of  the  workman,  and  by 

^ng  his  sense  of  responsibility  and  his  interest  in  his 

k,  will  not  only  confer  benefits  on  him,  but  also  on  those 

vhom  he  is  employed. 

Tie  next  point  I  wish  to  refer  to  is  one  of  considerable 
rest  It  is  the  curious  way  in  which  when  we  have 
lished  one  set  of  diseases,  another  band  of  successors  some- 
a  spring  up  Hydra-headed  to  plague  poor  humanity.  I  supjwse 
wt  be  so,  for  we  poor  mortals  have  not  put  on  immortality 
must  shuffle  off  our  mortal  coils  in  some  swift  or  lingering 
I  and  if  we  are  prevented  from  dying  of  one  disease  we 
t  of  sad  necessity  die  of  another,  and  diminution  of  some 
»er  death-rate  involves  increase  of  some  other.  We  have 
iped  out  typhus  under  its  various  names  of  gaol  fever,  or  black 
fcjor  plague,  although  I  am  not  sure  whether  the  recent 
emic  at  Belmullet,  in  Ireland,  is  the  old-fashioned  s])otted 
ilence  about  which  Stokes  and  Graves  used  to  write,  or 
fter  it  is  relapsing  fever,  that  gaunt  spectre  which  follows 
te  wake  of  miserj'  and  famine. 

ttteric  fever  has  remained  pretty  stationary  during  the  last 
fears,  but  a  (bop  of  from  309  in  1876  to  "^175  in  U\l')  does 
rt  to  our  sanitary  administration,  and  phthisis  has  gone  down 
126,443  in  1876  to  22,775  in  1894. 

Dall-pox  has  taken  a  satisfactory  dip  downward  from  2,405 

'76  to  33  in  1895.     Measles,  Scarlet  Fever,  ami  Whooping 

?h  have    killed    fewer    than   formerly,    but    per    contra 

itheria  has  largely  increased,  and  the  reason  of  that  no 

•t  is,  as  Sir  R.  Thome  Thome  says  in  a  most  interesting 

ite  communication  I  have  received  from  him,  "  to  the  ever- 

ing  facilities  for  personal  infection  and  other  similar  ])oints 

followed  on  the  success  in  herding  our  child  population 

elementary  schools  at  the  very  age  at  which  they  are  most 

Atible  to  this  disease." 

tner  diseases  have  also  increased,  and  the  point  I  wish  to 
B  is  this,  that  they  are  mostly  diseases  connected  with  the 
oiu  system,  and  that  Crichton  Browne  was  probably  right 
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in  his  opinion  that  not  merely  the  nervous  temperan 
the  neurotic  diathesis  is  on  the  increase  among  us.  G 
with,  it  is  a  mournful  but  I  fear  an  undoubted  fact,  tfa 
people  go  mad  than  formerly.  I  have  not  by  me  any  i 
to  prove  this  beyond  the  report  of  the  Registrar-Ger 
1895,  but  there  I  find  under  the  heading  of  insanity,  anc 
paralysis  a  disease  which  was  seldom  or  ever  heard  of  iE 
years,  3,620  deaths  in  1895  against  933  in  1876. 

Angina  pectoris,  a  typically  neurotic  disorder,  has  i 
within  the  same  period  from  397  to  696,  valvular  disea^ 
heart,  which  has  some  practical  sympathy  with  the 
diathesis,  has  gone  up  from  274  to  10,072,  whilst 
disease,  the  frequent  causation  of  which  by  sudden 
shock  has  been  demonstrated  by  Clifford  Albutt,  s 
alarming  rate  of  increase  from  4,100  to  8,351. 

Cancer,  to  which  in  absence  of  any  better  explai 
must  ascribe  a  nervous  origin,  has  nearly  doubled  sim 
whilst  diabetes  reached  its  highest  point  in  1895,  ace 
for  2,265  deaths  over  910  in  1^76,  and  most  of  us  kn 
too  well  the  firm  grip  taken  by  influenza  on  the 
constitution,  and  the  way  in  which  in  more  recent  year 
attacked  the  nervous  system,  and  damaged  both  w< 
strong  points,  with  a  zeal  and  discrimination  to 
permanent  in  its  effects. 

Tliere  seems  no  doubt  therefore  about  the  fact  thai 
now  in  the  midst  of  a  neurotic  age,  and  the  next 
interrogation  is,  why?  The  answer  to  this,  if  there 
would  require  a  course  of  lectures,  rather  than  one  addi 
all  I  can  do  is  to  indicate  one  or  two  suggestive  consid 
which  perhaps  some  of  my  successors,  or  some  of  yoi 
before  me,  may  work  up. 

About  the  time  I  began  my  medical  studies,  a 
controversy  raged  in  Edinburgh  concerning  the  treat 
acute  inflammation,  one  side  affirming  that  there  hi 
a  change  in  the  type  of  disease,  whilst  the  others  s 
and  to  my  mind  more  successfully,  that  the  change  hac 
takeii  place  in  the  constitution  of  the  patient.  At  all 
the  bleedings  and  blisterings  and  purgings  amid  a  succc 
which  the  Squire  Western  of  former  days  passed  pe 
out  of  existence,  have  given  place  to  careful  nursi 
feeding,  and  moderate  stimulation,  and  results  which 
the  medical  man  to  rank  along  with  the  sanitarian 
prolonger  of  human  life. 

But  why  this  change  of  constitution  ?  Some  ascribe  i 
stress  and  push,  the  sturm  and  drang  of  this  competi 
when  berths  are  few  and  men  are  many,  and  when  the 
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subsistence  trenches  too  closely  on  the  means  of  support. 

his  sort  of  reason  has  always  seemed  to  me  both  feeble  and 

isatisfactory  as  well  as  non-convincing,  for  is  it  not  those  wlio 

e  removed  by  fortune  from  the  whirling  maelstrom  of  life  into 

let  backwaters,  who  suffer  most  from  nervous   affections? 

bo  is  it  who  have  the  neuralgias,  and  the  hysterias,  and  the 

art  failures,  which  send  them  to  Schott  &  Neuheim,  and  the 

nroos  proshntions  which  attack  both  sexes  alike,  and  which 

netimes  seem  to  me  to  come  from  blue  rather  than  red  blood  ? 

)t  the  strenuous  workers  in  the  hive,  but  the  drones  who, 

tre  by  chance  than  design,  and  from  lack  of    opportunity 

'ber  than  deliberate  idleness,  lose  the  healthv  stimulus  of 

nipation,  and  spend  their  time  in  that  most  wearisome  of 

man  occupations,  trying  to  kill  it.      And  now  I  think  I  have 

lue.     This  is  also  essentially  an  anaemic  age.      How  many 

ing  girls  in  any  rank  of  life  escape  passing  through  a  bloodless 

ge,  which  suggests  a  strike  or  a  lock-out  among  their  red 

puscles,  and  a  consequent  stagnation  of  those  vital  pi*ocesses 

»ch  depend  on  their  active  functioning?      Some   one   has 

cribed  neuralgia  as  the  cry  of   starved  nerve  roots  for  a 

ilthj  blood,  and  may  not  modem  nerve  derangement  be  due 

Ais  deficiency  of  the  most  vital  element  of  our  vital  stream. 

f^t  us  take  another  glance  at  the  Registrar  General's  report 

I  we  will  see  that  deaths  from  anaemia,  chlorosis,  and  leucocy- 

smia  have  advanced  from  576  in  1876  to  1,883  in  18110,  and 

t  with  a  glance  at  the  cheeks  of  the  rising  generation  must 

'vince  you  that  this  increase  of  pallor  is  only  too  real. 

Rien  wliv  is  it?     Ask    your  medical  friends,  for   on   this 

*8ion  I  am  only  a  sanitarian,  and  put  before  tlicni  these 

rial  points.     Has  anaemia  anything  to   do  with  too  much 

*t  eating,  and   too  little  milk  and  oatmeal,  and  fruit  and 

Jetables?     Is  it  connected  in  any  way  with  over-pressure  at 

^Is,  or  has  our  old  friend  tight-lacing  anything  to  do  with 

JU  other  words  what  is  the  ex[)lanation  of  the  uudouhtt^d 

^'    And  when  you  have  n*ceived  the  information  from  your 

^cal  adviser,  I  hope  you  will  come  and  tell  nu*  all  about  it. 

Jnuch  then  for  civilisation  and  its  defects.     Have  I  uuy- 

"R  to  suggest  for  the  improvement  of  the  human  race — 

*lotion  is  still  going  on,  and  1  have  some  suijgestions  to  make 

[arris  the  formation  of  a  Sanitary  Utopia,  the  capital  of 

«ch  shall  be  our  lamented  friend  Sir  B.  Kichanlson's  City  of 

ipiia,  where  we  should  all  like  to  live  and  move,  and  have 

'  being,  if  we  could  get  the  chance. 

ind  just  let  me  say  a  word  lu  favour  of  sexual  selection, 
e  Vicar  of  Wakefield  chose  his  wife  sensibly — as  she  cliose 
•  wedding  dress ;  on  account  of  her  wearing  qualities.     That 
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s  :i  i^ooJ  working  kind  of  rule.  Look  upon  good  healt 
liivi  ;i  well  developed  frame  as  a  cardinal  esthetic  principh 
IxfMiv  which  mere  superficial  prettiness  must  hide  its  dim 
iniNlu-J  head.  And  then  avoid  too  early  marriages.  Twentj 
n\t*  is  the  ideal  physiological  matrimonial  period  for  women  a 
vui^liiully  laid  down  by  Mathewes  Duncan,  and  it  is  satisfactor 
Co  note  that  on  the  whole  the  inhabitants  of  our  island 
sustain  t.  eir  reputation  for  common  sense  on  this  sul 
iovt.  For  turning  once  more  to  the  Registrar  Oeneral 
i>  jKH'ts,  we  find  that  of  222,787  couples  who  were  married  i 
l>^»,>,  the  mean  ages  w^ere  28*42  for  men,  and  26*16  fo 
women;  and  a  curious  point  is  that  *'a  slight  diminutive  i 
tiio  marriage  rate  coincided  with  a  rise  of  four  per  cent,  in  th 
value  of  British  exports,  a  rise  of  one  per  cent,  in  the  value  o 
iiii|H)rt.s  Aiid  a  rise  of  one  per  cent,  in  the  price  of  wheat  pe 
i|u;irter/'  And  for  the  information  of  enterprising  and  ex 
l^ootant  bachelors  and  spinsters  it  is  interesting  to  note  that  th 
lowest  marriage  rates  were  in  Rutlandshire,  Middlesex,  Cum 
Ivrlund  and  Surrey,  whilst  the  highest  were  in  South  Wale! 
Lancashire,  Warwickshire,  the  East  Riding  of  Yorkshin 
Ni^ttiughamshire,  and  London. 

'riion.'  is  much  to  be  taught  and  learnt  about  the  feedin 
:uul  ivaring  of  children,  with  that  I  have  nothing  to  do,  b^ 
xuccination  is  in  my  province,  and  I  would  suggest  that  the  aj 
sluuild  be  raised  so  as  to  avoid  the  teething  and  erupti^ 
|K»rloils,  and  that  every  infant  should  then  receive  the  ii.i 
doubt od  pn^tection  afforded  by  four  good  marks  on  its  arm,  ar 
tlio  ojvratiim  should  preferably  be  done  by  a  public  vaccinate 
w  luKsi'  ivsults  an.*  alwavs  far  better  than  those  of  the  priva' 
pniotitionor,  whose  sott  heart  and  material  self  interest  lecu 
luni  to  succumb  more  readily  to  the  sentimental  protest  < 
mothci*s  and  mothor-in-laws ;  and  before  I  leave  this,  let  iB 
n:i\,  witliout  entering  into  acutely  controversial  points,  that 
liH»lv  forwanl  with  gn^at  hope  to  the  removal  of  much  of  tli 
i»l»iei'liou  to  vacoination  by  giving  at  least  the  option  of  calf 
l\uiph  pivsorvod  in  glycorine,  which  not  only  preserves,  bul 
e>on  oulunuvs  its  antiilotal  jH>wor:  and  time  will  no  doubt  plaM* 
M  our  ilis|H»sal  other  agiMicies  for  the  prevention  and  cure  w 
oil»e»*  diNe:i>os,  Aln*ailv  the  ijonius  of  Pasteur  has  saved  us  in 
\'\\\\\  u»eH>uiv  fivm  the  honvrs  of  hydrophobia;  diphtheria, » 
iiHiked  earlv  enoujrlu  vields  readilv  to  its  anti-toxin,  and 
.1  uMu'\»  In  workiu^r  vi:rt>ivuslv  to  isolate  and  attenuate  other 
Ak  »ill\  ^»oisous.  And  we,  who  are  onU>okers,  but  are  one  day  to 
|iiUiip:ite  in  the  beuetits  of  her  skill,  must  cordially  wish  her 

\ii»il  >^j»eed. 

■  >JiiH>l  hlo  is  atieudiHl  with  dansrors  aud  difficulties,  which, 
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'>m  to  time,  are  well  and  practically  considered  by  the  Medical 
ficers  of  Schools*  Association.  The  chief  of  these  is  the 
llin^  deadening  of  the  processes  of  child  life  bv  the  aggre^a- 
n  of  pauper  children  into  barrack  schools,  the  {>auper  taint 
tich  inentably  hangs  about  them  through  life,  the  way  in 
tich  ophthalmia  and  ringworm  cling  to  thera,  and  the  excellent 
nits  to  be  obtained  by  boarding  out  and  emigration. 
For  further  information  I  must  refer  you  to  tlie  writings  of 
y  Bamett,  and  the  work  of  the  excellent  association  of 
ich  iford  Peel  is  the  head. 

Dar  growing  citizen  has  now  grown  to  man's  estate  and  has 
shift  for  himself.  I  hope  that  he  has  learnt  the  laws  of 
Jth  and  the  principles  of  sanitation,  and  so  far  as  in  him  lies 
takes  care  that  he  has  good  food  well  cooked,  that  his  house 
MI  drained  and  ventilated,  and  that  he  takes  full  advantage 
the  ample  water  supply  now  provided  in  every  large  town. 
hope  he  does  not  cease  to  grumble  at  the  smoke-laden  air, 
ch  he  is  too  often  compelled  to  breathe,  and  to  protest 
inst  his  lungs,  clothes,  and  furniture  being  made  the  recep- 
le  for  that  wrongly  placed  matter  which  we  call  dirt. 
^  the  father  of  a  tamily  the  question  of  meat  inspection  is 
C(reat  importance,  more  especially  since  the  lalx)urs  of  the 
^1  Commission  have  shown  that  tuberculous  meat  mai/j 
^  favourable  conditions,  transmit  disease.  And  he  should 
»  on  the  authorities  the  advisability  of  having  public 
'ghter  houses  where  efficient  inspection  can  be  carried  out 
}  the  smallest  expenditure  of  time  and  money.  And  under 
'Dary  circumstances  of  life,  it  is  a  great  ])recaution  never  to 

*  children  to  drink  anything  but  boiled  milk, 

'e  should  be  exacting  in  the  matter  of  light,  and  should 
^  face  the  fading  of  a  drawing-room  car[)et  rather  than 
^  drawn  down  and  windows  closed,  until  what  we  Scotch 

*  call  "  the  room "  is  about  as  close  and  mustv  as  a 
'8  cabin   in  mid  ocean.      Remember  that  the  sun's  rays 

hacilli,  but  encourage  the  processes  of  life,  cheering  the 
rf,  and  aiding  the  recovery  of  the  sick,  and  even  its  imita- 
*are  useful,  for  Sir  W.  Preece  found  at  the  General  Post 
oe  Savings  Bank  Department,  electric  light  diminished  the 

absence  by  two  days  per  head  |)er  annum.  The  dirticulties 
'ater-bome  sewage  will  have  to  be  vigorously  faced  some 
ptnd  I  agree  with  Dr.  Poore  in  hoping  that  the  manurial 
Ith  annually  squandered  and  rendered  useless  by  copious 
faon  and  anti-septic  admixture  may  some  day  be  utilised  for 
good  of  the  earth  as  effectually  on  a  large  scale,  as  he  has 
rn  it  can  be  on  a  small.  As  for  the  rubbish  of  the  dust- 
cremation  is  the  remedy  for  that,  and  the  prejudice  of 
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.■t.  --  >  ic^..:-?^  i».-=*~r:«:-:r5  ziav  b<?  lessened  b}*  the  success! 

-.  -:::-.  :*    a:=;--   ::;i^in:oi  bj  Lonl  Kelvin  in  the  Ea 

•"  L.  :  .    :.  vuTTr  ".le  ^nrar  fr:m boming refuse  was  utilis 

V     i::i:'j     :.;■:    .rim.vei    I  scoiili  like  to  have  traced   t 
.  .   -^      ■..-■:  -T  m  ".in  rtrr.oi  •::  adolescence  at  twenty-thi 
■..^    :    :c    "     ::.i:u..--;-.  ^ii-fu  the  It^af  is  fully  developed 
■  ■  --    .       ;:: -.    :i:«:.::!'f   -w-:?  :r.  it  sixn--seven,  and  the  gre 
:  •  >         -i^-v-.    i.!  :    ziidlW  ciiiin^  him   farewell  when    t 
^.-'.  •    -t.^  >  ^-  :  :;  ,r*  -v  :ar^  "  srA  autumns  fading  leaf  told  t 
:..-..:  ::  ;>r    i^."     Let  zir?  give  him  a  word  or  two 

IV.      \    *«.     ,-    \ ;  ■  ar*.     If  ":ic  ^shes  to  live  long,  he  will  ha 
-vV     :.:.:>  -    ::  N  rvxy^  a::  :  the  worst  in  Ireland,  and  it 
*  .     I    ".V     rf.-*::;**:   the   ftivugly  vitalised   and   apt 

■^  .  •.       •  iiic.t.;:*  vc-  .Viti "  lass  four  score  and  five  years 
-  . » .-"•  iT  ;c  :hrt>i  to  one  of  those  among  whom  th« 

*.    .  .^  i>  *        i>  "he  f,:ll  cE'ovment  of  it  while  it  las 

:     -^         "*      ■- ■        '  ■*.•,'    ."•  '"1   "!•  i!S— 

V.  ^*    '       .::'.>:«£:.    Y:a  must  put  yourself  under  medic 

.V       .      •  >^  1.:  i.  ;    LL?  ix'tcr's  attention  should  be  large 

^  *      \;     \.  .  '.jr  ;f  itrio  acid«that  |>est  of  advancii 

>^   *  •     •    .  i.:-.^  >  *--h  ^;ct.  ani  the  orimn  of  which  seen 

•.  _• » ^     ct.         •.TvfU'^irauv.'e  in  the  use  of  red  mea 

.     ..   ^  v  u  -vif  :•:  ivi  jwox,  which  contain,  accordin 

*  ••.  A  ./'jzii-caL  substance  which  is  speedil. 


_,••■■   . .'   the  heart  and  great  vessels,  and  i 

-  ■•■■.r-jiti  :::  the  use  of  alcoholic  drinks 

><     ,>        T^;   v.-AV  .  f  catchintT  those  entheti< 

.V.  .  •     i   ,  -*•   •   .;'.  :;   w  with  athen^»ma,  we  mav  bo|* 

-.     .t      '^^  >"..:•.    :::    a   state   of   integrity  untt 

. '.  N.  '-.'.rr-.:  a:eh:tii:s  of  course.     In  tb 

,    :.  '.      .  :!m-,:\>  .irv  a{t  to  set  in,  and  tif^^ 

.   .         >       -.v     •,    ^-    .  ;  i-.'.'erate  our  pace,  and walii 

^         '  .    * ".••.• ,   ^.r   Isiac   IlolJen,  ^hc 

..v.:  -i::.:  u>eful  life  at  the  ajie  <» 

.  \  »    ■.  .  v^  h:>  viietotic  scheme,  which 

X  .'A     f  >^i*::s  of  lime,  as  contains 

•.     ./.   .uevTviiiig   to  him,  bccani*! 

.     :  :.r  i^,  .iii.i  led  to  brittleness  anJ 

\>.      'iU   .i:e  a  great  deal  of  fruii 

•,.r..i::.:  rarUK»k  most  sj)aringl] 

' "^  •    .«. :  Oi*  his  death,  when  1  me 

..       >:     erfeet  IhkUIv  viinjur,  aw 

.:   .t  ::*.a::  .:   <-vventy  or   seveuty-fiv< 
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is  death  might  reallj  be  called  premature,  and  illustrating  the 
JI  known  fact  that  the  old  get  along  ail  right,  as  long  as  the 
id  is  smooth  and  flat,  and  they  <lo  not  trip  over  obstructions 
nch  would  hardly  affect  a  younger  man.  For  I  believe  it 
4  from  the  effects  of  influenza  that  this  remarkable  man  was 
Qoved  from  among  us. 

rhird  and  last.  Sustain  the  nen'ous  system  in  good  repair, 
1  this  simply  means  general  bodily  vigour.  Good  regular 
ik  is  essential  to  keep  people's  minds  from  preying  on  their 
lies,  and  it  is  interesting  to  note  with  Dr.  Beard,  quoted  by 
'iuirdson,  that  the  average  age  of  five  hundred  of  the  greatest 
D  in  history,  was  64*20,  and  Madden  gives  a  list  of  two 
idred  and  fortv  illustrious  hard  mental  workers  who  attained 
in  average  of  sixty-six  years. 

^en,  how  long  should  we  live  ?  Professor  Owen  used  to  "^ay 
long  as  our  teeth,  but  dentists  have  altered  all  that. 
Wson  says  ninety  years.  Dr.  Farr  extends  the  span  to 
hundred,  and  Lady  Glenesk  in  her  recent  article  in  the 
^  Century,"  makes  our  claim  on  longevity  run  as  far  as 
hundred  and  twenty  years,  and  the  moral  of  it  all  is,  that 
dionld  try  to  live  as  long  as  we  can  and  as  well  as  we  can, 
teacli  our  children  to  do  the  same.  Savins;  with  old  Adam : 
lough  I  look  old,  yet  I  am  strong  and  lusty,  for  in  my 
ii  I  never  did  apply  hot  and  rebellious  liquors  in  my  blood, 
did  with  unbashful  forehead  woo  the  moans  of  weakness 
debilitv.  Therefore  mv  a<^e  is  as  a  lustv  winter :  Frustv 
kindly." 

inally,  a  word  on  the  housing  question. 

hat  is  urgently  needed  is,  firstly,  dnLstic  radical  legislation 

'hich  local  bodies  may  be  able  to  acquire  land  compulsorily 

*ving  full  compensati(m  for  building  workmen's  houses,  and 

quick  and  cheap  railway  travelling  rendering  it  possible 

ity  workmen  to  live  in  the  surroundinix  country.     As  I  )r, 

ail  puts  it  in  a  letter  to  me  :    "  This  is  a  sanitary  measure 

hmay  have  a  great  future  before  it.     Houses  built  in  the 

try  for  such  a  purj)ose  would  not  have  the  defects  of  damp 

disrepair,  which   belong  to  the  dwellings   in  a   decaying 

ultural  village.     Such  (Iwellings  would  have  the  advantage 

of  town  and  country,  the  natural  advantages  of  fresh  air 

rural  surroundings,  and  the  artijidal  advantages  of  houses 

according  to  city  requirements,  and  with  shorter  hours  of 

ir  the  artizan  will  have  plenty  of  time  to  travel  backwards 

forwards."     Light  railways  will  do  much  to  hel[)  in  this 

tion,  and  it  does  not  require  me  to  sing  the  praises  of  tlie 

nigh  universal  wheel. 

it  we  must  now  leave  Utopia  and  come  back  to  tliis  work- 
'  world,  which,  after  all,  is  not  such  a  bad  place  to  Vvxe  \\\ 


•  ft 
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-  ->: — .  A*  I  have  already  shown,  c 
^^''i^\r:    :o   r.urselves   and   to   oth 

.  !.:■  •:.  i::-:  then  we  pass  into  the  ha 
.     ->-  :•  i.!^  ^>xl  work,  who  general 

.-   -J'  .11",  izL  whose  beneficial  operat 

'  ::  <:ia':>  :i:e  House  of  Commons,  am 

•     f  -iiiyiiii:  that  I  have  a  very  poo 

_-^.;  V    ia<s:n:':»y  in    its   dealings  with  pu 

-    .>     uii.  :;i:  that  to  which  I  belong  is,  '. 

•r-  ^."^•re-i  suspicion  of  scientific  met! 

•*;   :a::'  u  is  established  in  certain  radic: 

^  •^.        -AS    f  i^rsonal  libertv  and  distnist 

•  .  :    !•  v:or«  sway  a  kind  of  plausibk 
^    >...•..  *.    rr^sistible  in  its  paralysing  effects  < 

^  >^.      r.     V-  t  '.iiesiV'^  r  lately  remarked  with  refres 

.  »t  *-cv  A:r.s:dorinsr  the  Public  Health  Sc 

>s.t  'r'.t.'  .'LVtors  on  both  sides  of  the  house  a 

'^  !iv  :har  s^^methini:  is  wrong  and  I  will  i 

'  t.  •:.'*     Under  such  conditions  the  priv; 

•  :•'  :i«.*:h*r.^.  but  he  may  be  still  usefull 
..  .       .'i:     Lib/.o  opinion  in  and  outside  the  I 

.      :^  ■'.<.:•'.>  rv:ioh  the  acute  stasre  and  are  t 
V  .       r^  "iVti.n.  and.  as  one  last  wonl,  let  r 
^  ^  >*:  I  h.ive  already  publicly  expressed  in 
.   .  -.   ■     :    Hc;i'.:h.  a   do{»artment   of  the   State 
.»  .   ••  -  ri: •■:i:€  into  one  harmonious  whole  tl 
,  .^     :    >s\-:  tjirv  '.c^!>!;i::on  which  entangle  and 
.  V   :c     :  .urinvat  Parliamentarv  oflices, 
^  .^    .i'     :>,-.i'.:h    t'jUostions  and   furnish   a 
.1  '^    .,"*:  w.  ::! :  enable  to  see  at  a  ulance  wl 
*.  !  -.  *  \\ ,  a!T  :  .V  ::":v>:o:i  i.^  which  would  be  ai 

, ;  ••  ;.    i-:'   V  :'  :o  ::*.o  :vst  Sxrientiric  talent  of  tl 

*    I  X         '   *.    i  •-  v>  .■•/: ;  ^:i:'.c:non.  I  have  at  last  conn 

^•^•.     ^V.•  '.*..ivo  niiiiMod  over  a  sjiwd  bit 


» 


•^  • 


1 


-  ^    •.;  art'  out  of  breath,  and  w« 
i  '.        ..    '   .'.:  :*.  ■>  C«':'.j:r\'s>  mav  be  infer 

« 

.v>>    N,       •.  :'.•.;:  !::;u:i  :raotical  benefit 


■ « 


\  >  V.  * 
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0  use  of  the  iniairi 
.y.-U'L  ^^::il  the  matter  of  f 
tvtween  the  two, 
^^  "'  ':: '0  i:<  liiminislieil  hei 
:  ■.:^''.  we  ohristians  do 
.  .  ' .:•:  1  V  f  :  rv^iuiso.  yot  it  will 
•^  -  ;>  •.:;  '  ur  iournevinfrs  tl 
„    .^      .  vN,  -,      /.:■    <::.v>   and  g;irment 
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SECTION  I. 


IBITARY  SCIENCE  &  PREVENTIVE  MEDICINE. 

INTRODUCTION 

Bt  T.  PEroGIN  TEALE,  M.A.,  M.B.(Oxon.), 


PRESIDBNT  OF  THB  SECTION, 


Opening  this  Section  without  any  elaborate  or  fonnal  ad- 
K I  may  be  departing  from  custom,  and  even  from  what  is 
erted  of  its  President. 

le  fact,  however,  is  that  what  I  might  have  to  say  on  the 
I^ct  of  Sanitary  Science,  has  either  been  said  by  myself 
•dy  on  public  occasions,  or  has  been  carried  far  beyond  my 
k  as  an  amateur  by  others,  by  men  who  are  devoting  their 
>fe  time  and  energies  to  one  of  the  most  weighty  subjects 
ch  can  occupy  the  attention  of  those  whose  duty  it  is  to  look 
T  the  weal  of  the  commonwealth  of  this  empire, 
t  is  six-and-twenty  years  since  there  was  in  Leeds  a  general 
He  discussion  of  Sanitary  Science,  in  its  broadest  sense, 
win  the  section  of  "Health,"  presided  over  by  Mr.  Godwin, 
editor  of  The  Builder^  the  Social  Science  Congress  had 
tered  together  the  comparatively  small  band  of  sanitary 
•era.  These  men  were  urging  upon  the  attention  of  the 
ttry,  not  too  ready  to  listen,  the  critical  importance  of 
tiiy  work,  and  the  dangerous  position  into  which  we  had 
W.      Such   were   Kawlinson,   Edwin   Chadwick,   Acland, 

PI8  and  others, 
is  interesting,  in  reading  the  papers  and  discussions  on 
» occasion,  to  observe  how  many  points  tlien  urged,  almost 
f  open  to  doubt,  or  at  any  rate  as  needing  strong  arguments 
iUDpel  acceptance,  now  "  go  without  saying " ;  how  fore- 
I  as   to   the  possibility   of    diminished    death-rate    under 

Eed  sanitary  conditions  have  been  fulfilled,  and  how  the 
conscience   has    been    awakened    to    the    necessity   of 
g  improved  conditions  of  living,  not  only  in  the  great 


■  ■•-:.•.    •  :r   ;.:-     ::    -".ij--:^  md  -^'artei^'i  hamlets.     What  ^ 
;    :    ^:n  •*     .:::.~..j^    !!!:i!  *.   >  now.  :is  far  iia  leijn»l:itive  p 

'.■  ^.-  .       ~      ■'     '•".    villi:    7^;'iuL't?'l    ri)   orier:    an«l   ' 

■  "   ■  '.."-    :.^    ■—  :    -**.*  .iriitr*:    )f  -juca  order  reaching  evi 

T"     *-— "   *".:-     -     ':r  '*•- "^i-n  maris  .uivanire.     Th»?  ct?r 

■     T^    "^  •    1. — .     :"    Me    >  ciai    '*«rieni?H   A"-'*ociari«>a   ^ 

•   '    :.'-.'      T:-  --•-    ir— :    •- tj»^  Erlri^ii  M-ftiical  *\^j«iviati 

"•    '    •  ;*:  F;.^.!. '        'ir  "^nniT^r  swiery  aiiopta  rhe  *i^ 

""■  ■     •  ;■•  --i~"T    if riif.ne. "    v.'urlei    with    "Sanita 

'^      -.'■    '       L— .:  ":•-    s    .- Qfvrriinir   it-seif   more   ami   more 

••     .:--^     :•-  -     ^:  -  r  -•Tir--  Me   .niT^ns -^t  'iisex^e  wuh  a  vi« 

•  ■'■"    :t    :.  '    r.:  :    >   *:•     j:iu[».-r   .''-attiat  merely  to  rep 

^.  ■  ;^  ^    T    -J.-^o::^  tt  :;»:ii    'K^^'ir  to  have  been  prevent* 

•"*-.•  ■-^—    S'c*T'V  '   V  rvi   IS  "litf  ianti-maiii  or  metiicine 

"•'-■*^  Ml    Hi  ~:«  •>  iiiii  ■.!t:  Xf.'iiani.fm  bv  which  evils  c 

.  ■   — -L.  ..:  •.   It-;;.- 1  -.12.  :e  ziiiiit  :n«  re  ^ecnre. 

"*■:=:     V      '■  iT -.  =:i  Tiij--    Me    iziziense   «)r:zani."«atian   of    1 

•  ~       ::!-:.•-:<•  -^r'^rtf     c  M»r  kia^^ii^m.  in  which  we  ir 

•  :'     •  •■  -%;.:. "ur^  ii'it-rie**  meiical  otficer?  of  hea. 

-<  •  Ti--'    rs'r-— rs  :'i~  lis:  r.ear'v  everv  r'nictL^inir  medi 

■  .      ::     •■    ^■•■^  ■  ;::»   "  s^    i^itrf^-izi:  :»:■  look  Dack  bat  eight* 

. -x    ^  *    :    '!i-    ':.>r   ^L'^rr:    -c   - T^inc^rs   to    Health"   "«' 

^■.    .      7**'    "t-  V  T!.i;!i  I  :!:eci  "»:«:k  -it  rhe  *tate  of  meili 

>  .^     ;>-■-•»:   ■.in*:''  -•••cT.ej'Ti.c  between  defective  hoi 

-^    •..^-     :  •         ••■  ->  r;i-    :e   -i-foei  frrin  the  Jetiication   " 

-N  •■      '•■  «■*.{.    'r:  "•?•:-  "^'*  ■  .liVTe  5tU' iieil.  investiijart 

■*    ■        *i    xs.-  -i—  Lm-^^dii:::?  of  their  own  houses 

*  '.i  •  ^  •-  V  >.  r.M  -s  1  *c:d*.'.  minoritv  may,  befo3 

.  ^   .  •        •  •    ••••■■ir;i:   i,  .AT^  zLivrtty  of  the  meiiic- 

V  •  \-     X  r^i'CL."      Piii  15  dated  Jauuan'  Is 

X 

...  ..,.,.^    -r.i":' ^"r.e:    r=ro   year?   later,  a  ne' 

^   ■     ■  •'    •^t;-  :"*  i"  ::  5eez:ei  ti>  me  that  ther 

•    -    •      ^  i      i -..r     •    ■ 't;   r-Kf    ;:  Ese'iical  kJow lodge  c 

V.  *•%'.•'.■      ■-.-,>-    :"    :::      -Dedicated    to  tU 

•     »         ■»'•*<■    ••:;-  .»:rs^  i::  :'.:e  nutter  of  health 

i  V  ■-•."••:  .:  :!:;:r  duiv.  not  onlv  t' 

-V  •   -    .-.'    .■  V  :•  rv:::-?-.:y.  but  to  prevent- 

:•,■;;>    xi  :>.e   service    of    presen 

»    V        v    '     .    »•        -:      ■  "  •  -  ^-i  ^vi"  rtivr:  and  gooil  repor 

^      -vx  X   .'    V.'. — ^.    «:.-    >:<•:.:    their    energies   i 

^  ^'   ■  •.  •  *  .  >*i  •        -  :  -ji:  r.sh  i<  heir  to."    Agai 

•.    «.v     •       X  ,-.-  -.  ,•  ;  *-,-,  '_-xz  "  manv  of  mv  f  rienii 

\-  .vx.\-.j'       V     ^•-     -,       ••-;    -rtirh   pride  and    evidei 

^4    *  w   ^- *  v-:      ",  :  vi-  :;t-%     .*;.•.  .vr!i<^  feeling  that  they  ai 
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oonf erring  a  welcome  favoar  by  telling  me  of  some  *  new  fault' 
for  my  book." 

In  the  same  edition  (1881)  there  is  the  following  amonpt  the 
nnituy  maxims,  which  may  be  taken  I  hope  as  marking  a 

Seat  contrast  with  the  state  of  public  opinion  at  the  present 
j:  ^Na  3.  As  a  rule  the  soundness  of  the  sanitary 
arrangements  of  a  house  is  taken  for  granted  and  never 
questioned  until  Mrain-begotten  *  illness  has  broken  out.  In 
other  words  we  employ  illness  and  death  as  our  drain  detectives." 
Much  remains  to  be  done.  "Preventive  medicine,"  as  a 
joQng  science,  has  we  trust  the  vigour  and  enthusiasm  of 
joath,  and  during  the  last  thirty  years  has  achieved  much, 
especially  in  winning  public  opinion  to  its  side.  Let  us 
therefore  take  heart. 
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SECTION    II, 


ENGINEERING  AND  ARCHITECTURE. 


ADDRESS 

By  lewis  ANGELL,  M.In8t.CJE.,  F,RLB.A., 
Fellow,  Einq's  Coll.,  Lond. 

P&ESIDEKT  OF  THB  SBCnOK. 


Engineering  and  Architecture  are  cognate  subjects,  coverin 
large  field  of  thought,  practice,  history,  and  of  potentiality,  wh 
exercise  large  influences  in  the  material  prosperity,  comfort,  f 
civilization  of  the  world.  It  is  a  long  cry  from  the  aborigi 
canoe  to  the  Atlantic  liner,  or  from  cave  dwellings  to  a  Quee 
palace.  The  evolution  of  architecture  and  engineering  has  Ix 
unequal ;  architecture  has  developed  through  thousands  of  ye 
of  Assyrian,  Egyptian,  Roman,  Grecian,  and  of  Mediaeval  hist 
with  which  its  progress,  as  an  art,  practically  stopped.  Arc 
tecture  now  lives  m  and  repeats  the  past.  Early  civilizati 
devoting  itself  to  art,  lacked  appreciation  of  the  laws  of  nat 
anil  the  faculty  of  invention.  Engineering  is  a  new  and  phe 
menal  development  of  our  own  time.  Every  age  has  b* 
marked  with  its  own  characteristics,  whether  it  was  Literati 
PiH»trv,  Art,  Sculpture,  Painting ;  or  by  great  conquests,  p 
tical  and  i-eligious  revolutions,  moral  and  social  upheavals, 
different  action  and  by  different  influences  all,  in  their  own  vs' 
have  made  for  civilisation  and  culture. 

The  most  striking  feature  of  the  Victorian  Era  has  been  ' 
development  of  the  practical  and  the  useful.  The  predominati 
tV^ituiv  of  the  engineering  of  the  Ancients — Bridges,  Aqueduc 
INrauiids — was  massiveness,  but  through  the  intermediate  ttfl 
excepting  in  now  obsolete  fortifications,  scientific  engineerii 
:iutJe  uo  advance.  It  was  not  until  the  reign  of  Victoria,  ai 
jutuo^t  identically  with  Her  Majesty's  accession,  that  the  pr 
•o^^tt  of  the  Civil  Engineer  came  into  existence,  a  professi 
i  %hich  England  was  the  origin  and  the  cradle;  no  long 
^  ♦j^  pUing  ^P  <>f  mass    but    by  the   application  of  t 
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ifinements  of  science,  producing  structures  of  lightness  and 

ability  from  the  manipulation   of  Iron  and   Steel;    by  the 

)wer  of  steam  applied   to  complicated  mechanism,  bringing 

•gether  the  peoples  of   the  whole  world;    by  grasping  the 

^htning    flash    so    as   to  ''put   a   girdle   round    about    the 

irth  in  40  minutes,"  enabling  Her  Majesty  to  s|)eak  her 

fiouB    Message    to    her    subjects,    almost     simultaneously 

roughont  the  Globe,  before  starting  on  her  way  to  St.  Paul's 

r  her  ever  memorable  thanksgiving  on  the  completion  of  a 

rty  years'  reign  which  has  witnessed  the  greatest  development 

the  various  departments  of  science,  of  engineering,  of  inven- 

m^  and  of  general  progress  which  the  world  has  ever  seen. 

rty  years  ago,  and  much  later,  people  gazed  with  awe  at  the 

w  developments,  by  leaps  and  bounds,  of  the  marvels  of  science, 

vrvels  with  which  our  children  have  become  so  familiar  as  to 

ipird  as  a  matter  of   course.     We  have  arrived  at  a  condi- 

n  of  nil  admirari  and  become  as  Gods,  *'  directing  the  great 

irces  of  power  in  nature  for  the  use  and  convenience  of  man." 

Kngineering  and    architecture  represent    the   constructive 

«  of  sanitary  science.      One  branch  of  engineering,  upon 

lich  millions  are  annually  expended,  is  directed  to  the  destruc- 

n  of  human  life.      The  Engineer  has  revolutionized   war. 

*** wooden  walls"  and  canvas,  the  glory  of  our  forefathers, 

'gone.     We  no  longer  rely  on  "hearts  of  oak,"  the  scientist 

•  pushed  aside  the  "man  at  arms."     The  "sinews  of  war" 

•  now  of  iron  and  steel.  The  primitive  "  brown  Bess " 
J  developed  into  a  costly  and  complex  piece  of  machinery 
Aed  by  electricity  behind  an  ambush  of  iron.     No  lonfrer  is 

•  contest  "  hand  to  hand,"  but  mile  to  mile,  a  contest  of 
^*»ce  and  engineering. 

Hie  works   and  objects   of  the   sanitarj'  engineer   are  not 

the  destruction  but  the  preservation  of  life,  and  the  pro- 

•^on  of  health  and  comfort.      If  the  millions  expended   in 

f  had   been   devoted    to   preserving  life,  what   a   different 

^t  would  history  have   had   to  record.     It  is  stated  as  a 

tetical   fact   that  more   lives   have   been    lost    by   plagues, 

•tiience  and  preventable  disease,  than  by  all  the  wars  in  the 

rfd*8  history.      We  remember  the  great   mortality   in    the 

**nean   army,  greater  than  any  on  record ;  out   of   33,000 

Iglish  troops  11,000  died  of  disease  in  three  months.      A 

liitarj'  Commission  was  sent  out,  consisting  of  two  medical 

tt  and  a  civil  engineer  (Sir  Bobert  Rawlinson),  who  tell  us 

4  at  the  end  of  the  year  the  entire  army  in  the  field  before 

iNistopol  was  in  better  health  than  it  had  ever  been  at  home. 

IT  French  allies  had   no   Sanitary  Commission,  and  it  was 

iorted  they  had  more  than  40,000   men  down,   principally 
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in  fever.  Since  those  days  sanitary  work  has  permaneni 
reduced  the  death-rate  in  both  the  British  and  the  Indi 
armies. 

This  year  marks  the  Twenty-first  Anniversary  of  the  f oonc 
tion  of  Tlie  Sanitary  Institute.  The  time  is  not  very  renw 
when  very  much  that  was  new  could  be  said  of  its  aims  and 
objects,  but  the  science  and  the  laws  of  sanitation  are  n* 
well  known  and  established,  and  the  past  addresses  of  so  ma 
able  predecessors  in  this  chair,  as  also  the  various  valnal 
papers  and  discussions  of  the  Congresses,  cover  the  wh< 
ground;  therefore,  anything  which  I  may  say  that  is  ti 
will  not  be  new,  and  what  is  new  may  not  be  true.  All  c 
can  hope  is  to  drive  home  old-established  truths  by  repeat! 
line  upon  line  and  precept  upon  precept.  The  object  of  th< 
Congresses  is  the  diffusion  of  sanitary  knowledge  in  all  parts 
the  country,  and  to  excite  an  interest  in  our  work. 

By  Sanitary  Science  is  understood  the  application  of  the 
general  laws  and  conditions  of  health  affected  by  the  action 
physical  agents  and  local  surroundings  within  such  control 
will  enable  us  to  promote  comfort,  prevent  disease,  and  prolo 
life.  It  is  the  province  of  the  Medical  Officer  to  disco^ 
and  trace  defects,  and  of  the  Engineer  and  the  Architect 
find  and  apply  the  remedy. 

Drains  and  sewage  are  not  inviting  subjects,  neither  ; 
disease  and  death.  To  those  of  us  who  have  become  Vetera 
the  history  of  sanitation  is  as  a  thrice  told  tale ;  but  to  i 
recruits,  who  have  but  little  conception  of  the  difficulties  a 
obstructions  of  early  sanitary  reformers,  a  short  resum^  n 
not  be  uninteresting,  and  will  help  to  keep  knowledge  alive. 

In  the  ages  of  mythology,  plagues  and  pestilences  w< 
attributed  to  the  Gods.  There  are  some  now  who  ascri 
ancient  plagues  and  modern  epidemics  to  occult  natural  caW 
which  exhaust  themselves  and  reappear  independently 
hygienic  efforts.  Others  regard  them  as  the  punitive  acts  ' 
Providence  rather  than  warnings  that  nature's  laws  have  bee 
infringed.  *' God  helps  those  who  help  themselves."  ^ 
know  how  the  efforts  of  Howard,  Jenner,  and  other  histor 
names  have  extinguished  jail  fever,  and  mitigated  scurvy  ai 
small-pox. 

Among  Members  of  The  Sanitary  Institute  it  is  only  goii 
over  old  ground,  flogging  a  dead  horse,  to  refer  to  the  recurrii 
plagues   and   pestilences   of   the   middle   ages.      The   ''Bh 
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)eath"  of  the  14tli  centarj  is  estimated  to  have  carried  off  from 
De-qaarter  to  one-third  the  population  of  Europe.  There  wns 
Isothe  **  Sweating  Sickness  of  the  15th  and  16th  centuries. 
Iiese  have  been  ** stamped  out,"  and,  as  we  hope,  also  practically 
le  cholera.  Two  hundred  years  ago  the  mortality  of  London 
AS  80  per  thousand;  last  week  it  was  16*3.  Every  nation  of 
luch  we  have  historic  record  has  paid  the  penalty  of  the 
^lect  of  sanitation,  as  exemplified  by  the  plagues  of  Rome,  of 
Teece,  and,  even  at  the  present  day,  of  India  and  the 
sanitary  nations  of  the  E^ast— plagues  which  have  disappeared 
DODg  the  more  highly  civilised  nations  of  the  West. 
Notwithstanding  the  repeated  warnings  given  by  plague, 
»tilence,  and  disease,  the  Legislature  was  slow  to  recognise 
e  importance  of  establishing  proper  measures  for  the  preserv- 
ioQ  of  the  public  health.  The  habits  of  modem  civilization 
ive  caused  people  to  herd  together  in  their  thousands,  their 
indreds  of  tnousands,  and  in  millions.  The  result  of  the  great 
^gations  of  populations  has  been  the  pollution  of  the  soil  on 
"udi  they  live,  the  air  they  breathe,  and  the  water  they  drink. 
Iiatever  the  variations  in  climate,  the  chemical  constitution  of 
e  atmosphere  is  the  same  in  all  places.  ''  God  made  the 
ontty,  but  man  made  the  town,"  is  a  trite  saying.  Nature's 
^  are  perfect,  the  natural  instincts  of  man,  in  common 
th  the  brute  creation,  teach  him  to  seek  suitable  food, 
'  are    endowed    with   senses    to   avoid    what   is  injurious; 

t  in  towns,  the  air  we  breathe  and  the  water  we  drink  are 
yond  the  power  of  individual  selection.  Sanitary  science 
Jches  that  as  communities  we  cannot,  with  impunity,  pollute 
^  essentials  of  health,  air  and  water,  so  bountifully  supplied 

Qature. 

Although  the  Sanitary  branch  of  engineering  is  a  modern 
t^ject,  we  find  very  early  records  relating  to  sewers.  Com- 
*ioners  of  Sewers  have  existed  since  the  reign  of  Henry  VI. 
\  their  powers,  although  great,  referred  only  to  surface 
*{nage  and  sea  walls. 

Several  derivations  of  the  term  "  sewer  "  have  been  suggested : 

^ing  to  one  it  is  a  corruption  of  the  word  "  issue  "or  **  issuer," 

^tter  derives  it  from  **  sea  weir "  from  the  fact  that  sewers 

charged  on  the  shores  of  seas  and  rivers.     Within  my  own 

Collection  sewers  were  called  "Shores"  by  the  workmen.     It 

ttore  probably  a  corruption  of  the  old  French  word  "  esuier^'' 

if  whatever  its  derivation,  the  word  '*  sewer  "  applied  original Iv 

fy  to  navigable  water-ways  in  which  the  tide  ebbed  and  flowed. 

the  time  of  James  I.  the  term  was  extended  to  gutters, 

nuns,  and  watercourses.     It  is  only  in  recent  times  that  the 
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term  began  to  convey  its  present  unsavoury  meaning.  So 
recently  aa  1815  it  was  penal  to  discharge  house  drainace,  or 
other  offensive  matters,  into  sewers.  It  was  laid  down  by Xord 
Chief  Justice  Holt,  "  That  every  man  should  keep  his  dirt  to 
himself." 

At  first  houses  were  drained  into  open  gutters,  or  kennels 
running  into  the  middle  of  the  street — an  arrangement  which 
may  be  still  seen  in  some  continental  towns. 

Houses  having  basements  were  provided  with  cesspits  to 
catch  the  drainage.  When  their  contents  became  too  offensivo 
fill  retention  in  the  house,  they  were  pumped  up  into  the  street 
gutter.  In  the  "  Life  of  the  Lord  Keeper  Guildford,"  there  is 
a  curious  account  of  the  drainage  of  Chancery  Lane  in  the 
time  of  Charles  the  Second,  It  is  relatetl  how  Lord  Keeper 
Guildford  put  the  law  in  force: — 

"His  Lordship  procured  to  be  done  another  good  work, 
which  esceeilinely  improved  all  the  dwellings  in  Chancery 
Lane,  from  Jacitanapes  Alley  down  to  Fleet  Street.  He  found 
in  his  house  a  small  well  in  the  cellar,  into  which  all  tK< 
draining  of  the  house  was  received,  and  when  it  was  full  ^ 
pump  went  to  work  to  clear  it  into  the  open  kennel  in  tHi 
street.  But  during  this  pumping  the  stench  was  intolerahl^ 
and  offended  not  only  his  Lordship,  hut  all  the  houses  in  tl:^ 
street;  and  also  passengers  that  went  to  and  fro  in  it.  At\i 
other  houses  there,  which  had  any  cellars,  were  obnoxious  -^ 
the  same  inconveniences.  His  Lordship  proposed  to  them  ^ 
join  in  the  charge  of  making  a  drain  or  sewer  all  along  th 
street,  deep  enough  to  discharge  into  the  grand  common  scm 
in  Fleet  Street.  The  inhabitants  would  not  join,  allopii 
danger  to  their  houses,  and  other  frivolous  matters,  and  ther 
upon  his  Lordship  obtained  a  decree  by  virtue  of  which  it  w-^ 
done,  whether  they  would  or  no,  and  the  charge  paid  by  a  c»W" 
tribution  levied  upon  them ;  and  then  they  thanked  his  Lor--« 
ship  for  HO  singular  a  gootl  done  them."  I  fear  gratitude  is  n  « 
so  spontaneous  in  the  present  day,  for  only  a  few  days  ago  tMr. 
following  complaint  appeared  in  a  local  paper  of  a  lar^c 
Borough: — "Our  Municipal  Authorities  are  worrying  a  sidks 
class  of  property  owners  to  remove  stack  pijies,  divert  draiO" 
and  do  tne  hundred  and  one  things  which,  under  the  plea  o 
sanitation,  make  a  landlord's  life  a  nightmare."  It  is  ooviou^ 
therefore,  that  the  insanitary  spirit  is  not  yet  laid. 

Historically  it  is  usual  to  quote  Moses  as  the  first  practical 
sanitarian.  The  first  "Destructor"  we  read  of  was  the  Gehenna, 
or  Hell-fire,  outside  Jerusalem,  where  the  refuse  of  the  city  was 
burnt ;  Destructors  of  a  different   type  may  be   seen  outaJe 
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^s.  There  are  many  rival  Destructors  known  to  engineers, 
av  ooly  remark  will  be  that  a  very  large  proportion  of  the 
efiue  carted  from  houses  at  a  great  cost  had  better  be  burnt 
ehind  the  kitchen  fire  than  harboured  in  dust  bins.  Our 
istoiy  begins  with  the  present  reign,  with  the  advent  of 
Iliadwick,  Rawlinson,  South  wood  Smith,  Simon,  Farr, 
Richardson,  Carpenter,  and  other  pioneers  who,  in  England,  first 
)rmalated  the  principles  of  sanitary  science  as  applied  to 
>wii3  and  dwellings. 

Although  England  originated  sanitary  work,  free  and  demo- 
"Htic  America,  having  less  sentimental  notions  respecting  the 
l^rty  of  the  subject,  has  in  many  ways  been  in  advance  of 
'  iu  the  control  of  such  matters.  In  New  York  and  other 
^tes,  that  great  offender,  the  plumber,  has  for  a  long  time 
?€n  placed  under  official  inspection,  other  State  Boards  of 
•^Itn,  especially  of  Massachusetts,  have  been  conspicuous  by 
'eir  action  in  sanitary  work. 

The  early  Acts  were,  for  the  most  part,  of  a  tentative  and 
-^missive  character.     In  187»^  Mr.  Justice  Blackburn  declared 
"^t  the  various  sanitary  Acts  were  the  greatest  muddle  out, 
^d  in  1875  the  Local  Government   Consolidating  Act  was 
**8ed.     The  first  practical  attempt  at  sanitary  legislation,  the 
^^i^s  Improvement  Act,   having  passed    in    1^47   we   may 
^laim  this  year  of  1897  to  be   a   sanitiiry  jubilee.      The 
Solera  of   1831  had  prepared  the  way,  as  the   outbreak   of 
*^lera  at  Hamburg  five  years  ago  gave  a  stimulus  to  sanitary 
^J'k  in  Germany.     A  Nuisances  liemoval  Act  had  been  passed 
1845  and  in   1848   the   "General  Board  of   Health '^   was 
^blished.      About  the  same  time  the   "  Metropolitan  Coni- 
'^ioners  of  Sewers  "  displaced  various  smaller  bodies  and,  in 
^ndon  alone,  some  30,000  cesspools  were  abolished.     A  Royal 
^Ofimission  reported  that  in  Manchester  and  Sal  ford  if  the 
^Uses  were  removed   the   site   would  be  marked  by   G0,000 
Spools. 
•Having  compelled  drainage  into  sewers  the  common  law  inter- 
allied and  new  Pollution  Acts  were  passed.     Injunctions  innunie- 
^Me  followed,  some  of  which  are  still  proceeding,  and  enormous 
f^ounts  have  been  expended  in  litigation.     The  Local  Board 
■  Hitchin  was  so  frightened  as  to  resign  en  masae,  and  for 
•ny  years  the  town  was  without  a  Board. 
In  avoiding  Scylla,  Charj'bdis  was  encountered.     It  was  first 
*de  compulsory  to  discharge  sewage  into  the  sewers  and  then  it 
icame  [Hsnal  to  discharge  sewers  into  rivers.     The   pollution 
jrf  been  diverted  from  the  land  to  the  water,  and  that  **  silent 
jghway  "  the  Thames,  was  converted  into  a  foul,  filthy,  reeking, 
iiin  sewer  which  fortunately  poisoned  our  Legislators  in  their 
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Parliament  House,  in  their  fright  they  hurriedly  established  th 
Metropolitan  Board  of  Works  with  power  to  intercept  sewag 
from  the  Thames  and  discharge  it  a  few  miles  below  London 
More  recently  the  London  County  Coimcil  have  adopted  mea 
sures  of  comparative  purification,  transporting  the  sludge  wel 
out  to  sea  by  a  fleet  of  steamers,  so  that  offence  is  avoided  am 
the  Thames  relatively  purified,  results  which  have  been  accom 
plished  by  engineering  works  the  like  of  which,  either  in  desigi 
or  magnitude,  the  ancients  never  produced.  Other  great  town 
of  the  country  have  had  a  more  or  less  sinular  expenence. 

Upon  the  general  engineering  principles  of  town  drainage,  th 
subdivision  and  int-crception  of  areas,  the  forms,  sizes,  am 
gradients  of  sewers,  engineers  are  generally  agreed.  The  Englis 
hydraulic  or  water  carriage  system  has  been  accepted  as  tl; 
cheapest,  most  efficient  and  least  objectionable,  it  is  universak 
extending  and  will  ultimately  be  adopted  by  every  town  in  tl 
civilized  world.  Continental  Hotels  pay  us  the  compliment 
advertising  that  their  Sanitary  arrangements  are  on  the  £ngl5. 
system.  Every  well-to-do  househola  in  the  North  of  Engla^: 
has  adopted  the  Southern  Water-closet,  its  decency  and 
cleanliness  is  equally  the  right  of  the  cottager,  oewers  ^ 
necessary  in  every  town  to  get  rid  of  its  surface  drainage.  To^ 
washings,  even  where  excreta  is  excluded,  is  highly  pollutinp^ 
any  stream,  therefore,  in  any  case,  there  is  very  little  advant^. 
in  excluding  the  sewage.  Decency  condemns  the  midcl< 
and  pail  systems  and  their  manipulation  as  a  filthy  abominatio 

The  Rivers  Pollution  Commissioners  have  shown  that  th^ 


is  only  one-fifth  difference  between  the  sewage  of  a  wi 
closeted  town  and  that  of  a  town  not  water-closeted.  It  is  o-I  ' 
found  that  in  kitchen  slops  there  is  a  higher  putrefacti'^ 
decomposition  than  in  the  discharges  from  water-closets. 


The  history  of  that  ^'Slongh  of  despond,"   sewage,  rev 
some  very  erratic  procedures. 

More    that    30    years   ago   we    were   taught,   with   all   th 
authority  of  Royal  Conunissions  based  upon  elaborate  evidencj 
and  ex|)erinients,  that  in  sewage  we  had  a  "mine  of  wealtii^ 
which,  if  applied  to  the  land,  would  feed  the  countrv,  therefore 
to  wuvste  it  was  a  crime.     Sewage  farms  have  had  their  day- 
Some  are  still   doing  their  work,   but  the  "  wealth "  has  not 
been  realized,  nor  have  our  food  imports  been  reduced.    The 
chenn'sts,  the  patentees,  and  the  stock-jobbers  have  also  hid 
their  day,  and  tailed. 

The  (juestion  has  just  now  taken  a  new  departure  in  the 
diivction  of   the  very  interesting  biological  aspect  to  which 
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attention  is  so  actively  directed,  es()ecially  by  the  results  of 
■Kent  investigations  of  American  engineers  and  chemists,  who 
iave  studied  our  early  works  and  avoided  our  failures. 

We  appear  to  be  harking  back  to  first  principles,  to  the  en- 
ioeer's  tanks  and  the  resurrection  of  the  microbe,  killed  by 
le  chemist  with  his  patents  and  re  -  agents.  May  we 
inonize  its  restoration  this  year  with  the  title  of  the  Jubilee 
Microbe?  Microbes  appear — like  influences  in  the  moral 
orld — ^to  work  for  good  and  for  evil.  There  are  good  and  bad 
icrobes,  and  probabilities  indicate  that  the  good  microbe  will 
^vail,  and  that  the  purification  of  sewage  will  be  effected  by 
•ing  organisms.  The  strides  which  the  new  study  of  bacteri- 
ogy  has  made  bids  fair  to  disestablish  sewage  farms,  chemicals, 
itent  processes,  sludge  presses,  and  the  like,  and  effect  the 
i»mposition  and  nitrification  by  processes  of  filtration,  oxida- 
m,  and  biological  action  in  septic  or  bacterial  tanks,  which 

matter  for  the  sectional  papers  and  discussions. 

The  subject  of  sewage  suggests  that  of  sewer  air  and  ven- 
ation, a   matter  which  has   been   much   discussed,  written 
t>tit,and  experimented  on,  but  in  which  very  little  advance 
*  been  made.     The  ventilation  of   sewers   is   a  recognised 
pcalty,  as  also  a  matter  of  much  sentiment.     The  general 
'Jiion  and  practice  of  municipal  engineers  is  in  favour  of  free 
J  open   street  surface  ventilation.      Although    the    system 
)y  be  denounced   by   many   as   primitive   and    unscii*iitific, 
'ther  science  nor  experience  has  yet  shown  a  bettor  method. 
^^T  smells  may  be  detected  occasionally  over  surface  ven- 
'ting  grates,  but   at   the  worst   only  a  very  dilute    <^iis  is 
^n  off  as  compared  with  the  pent  up  air  emitted  through 
-  connections  with  sewers  which  are  not  freely  ventilated. 
free  air  all   trace  of  sewer  gas   is   lost   at   a   very  short 
^nce.     Oi)en  street  ventilators  secure  the  ready  esca[)e  of 
^5  the  abundant  admission  of  fresh  air  to  dilute  the  sewer 
5    produce   a   thorough    aeration    of   the    sewers,    and    by 
^tion    prevent  putrefaction.     It    is    infinitely  better   that 
'Crs  should    ventilate    in    the   middle  of   the    street    than 
'Jaeate  the  centre  of  our  dwellings.     It    is  told   that    when 
^plaint  was  made  to  Sir  Robert  Kawlinson  that  two  street 
'tilators  emitted  effluvia,  he  advised  that  a  third  should  be 
^  between.     In  this  citv  of  Leeds  some  vears  n^o  there 
'a  wholesale  opening  and   untrapping  of  ventilators   and 
lies,  and,  as  I  was  informed  by  your   Borough   Engineer 
te  ten  years  ago,  with  advantage. 

Phe  suggestions  of  furnace  extracting  shafts  and  small  j)ipe 
tilators  extending  to  the  house  tops  is  very  plausible,  but 
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carefully  observed  experiments  have  shown  that  at  short  di»> 
tanccs  the  effect  of  furnaces  is  inappreciable.      The  late  Sir 
Josepli  Hazalgette  and  the  late  Mr.  Haywood,  Engineers  to  th< 
Metroi)olitan  Board  of  Works  and  to  the  City  Commission 
Sewei's,  carried  out  a  series  of  observations  with  a  furnace  i 
the  Westminster  Clock  Tower  and  reported  adversely  upon  i 
effect.     I  have  myself  made  observations  of  the  effect  of  tk 
connection  of  a  large  main  sewer  with  the  chimney  shaft  of  a.' 
entriiie  house  without  any  satisfactory  result.     An  upcast 
downcast  system  of  ventilation  is  often  suggested  on  analocQ 
with  the  ventilation  of  mines.     No  such  analogy  exists,  t^^ 
conditions  being  entirely  different.     The  ramifications  of      « 
system  of  main   and  branch  sewers  and  house  drains — blxi 
lumdreds  of  inlets  and  outlets — disturb  the  essential  conditio«i4 
of  mine  ventilation.      It  would  require  hundreds  of  fumaoes 
and  shafts,  continuously  in  action,  to  maintain  such  induoed 
currents  as  would  draw  the  air  out  of  the  sewers,  with  ±he 
probable  result  of  drawing  the  water  out  of  the  house  traps 
also.     Ventilating  pipes,  to  be  of  any  use,  should  be  lar^e, 
observations   made   on   small   pipes,    carried  up  house  wallfl^ 
with   their    bends   and   friction,    do   not  show    any   efficient 
extraction.     The    si>ecific   gravity   of   sewer   gases    does  not 
induce  a  natural  rise   up  such   shafts,  while  their  existence 
near  windows  and  chimneys  is  much  more  dangerous  than  i^  ■ 
the  open  street.     Considering  the  enormous  nunober  of  surfic* 
ventilators  which    exist,  the   offence   is  very  small  and  th* 
complaints    relatively    few    and    far   between.       There  tf* 
doubtless    special    cases  which  may  require   to  he    specially 
dealt  with,  such  as  the   dead   ends  of   sewers.       Dead  end* 
should    be    avoided,   and    in    all    practical    cases    the  sewe*^ 
made  to  intercommunicate,  so  that  the  currents  of  air  couW 
he  freely  distributed.      In  London,  and  all  towns  exception 
Bristol,  which  has  been  much  discussed,  we  freely  ventila*^ 
sewers  on  the  surface.     Charcoal   baskets   and  other  devie^* 
have  not  given  any  assistance  in  the  solution  of  the  questio*** 
Charcoal  at  the  best  obstructs  free  ventilation,  and  unless  dr^i 
whicli  its  situation  precludes,  is  worse  than  useless. 

We  are   told    by  chemists  of    eminence  that    the   resnlij 
of    their    investigations    in    the    London    sewers    shew   th^* 
tliey  found  sewer  air  much  better  than  they  expected,  that  tbj  * 
niicro-orgjinisms  in  sewer  air  are  highly  respectable  and  relate^ 
to  those  floating  at  the  same  time  in  the  outside  air  of  tbj 
street,  but  actually  fewer  in  the  sewer  than  in  the  street,  M" 
less  than  in  any  house  investigated,  in  fact  that  sewer  air  **wf* 
in  a  very  much  better  condition  "  than  the  air  in  schools.    Letf 
favourable  results  followed  on  the  act  of  "  splashing,"  from  the 
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""Iiole  of  whicli  the  nnlearned  would  infer  that  a  sewer  is  the 
Qost  desirable  residence — providing  you  don't  splash.  These 
ine,  however,  debateable  matters  tor  the  Sections  to  discuss, 
^the  cliaracterof  sewage  has  been  calumniated  the  exaggeration 
s  luefal,  for  however  respectable  sewer  microbes  may  be,  no 
Qe  would  suggest  them  as  desirable  neighbours. 

The  principles  and  details  affecting  house  sanitation  are  now 

9  well  known  and  understood  that  it  would  appear  there  is  but 

ttle  more  to  learn ;  yet  how  short  a  time  since  every  sani- 

117  principle  was  most  flagrantly  contravened.     Our  immediate 

nrfathers  even  taxed  the  light  of  Heaven.     I  remember  when 

child  watching  the  bricking  up  of  windows  in  order  to  escape 

M  "window  tax,"  regardless  of  the  Italian  proverb  to  tne 

5ect  "  Where  the  sun  does  not  enter  the  doctor  does."     Quite 

icently  all  the  arrangements  of  domestic  sanitary  work  were 

Tongly  constructed  and  insanitary.    The  details  of  the  cisterns, 

K  closets,  the  baths,  the  sinks,  the  traps,  the  overflows  and 

tc  drains  were  all  wron^ ;  pipes  and  fittings  which  should  be 

)en  to  inspection  were  hidden  and  inaccessible.     Not  only  was 

th  retained  in  our  houses,  but  services  of  sewer  gas  laid  on 

them. 

The  cardinal  conditions  of  health  pure  air,  pure  water,  and 
spoliated  earth,  which,  with  the  accessories  of  wholesome  food, 
^per  clothing  and  suitable  housing — the  necessaries  of  life — 
■niprise  the  whole  gospel  of  sanitation,  its  exponents  being  the 
^ientious  builder  and  the  intelligent  housewife.  In  our  own 
iWtations  we  have  individual  control,  therein  should  we  be 
'rful  that  all  living  rooms  have  ample  means  of  ventilation  ; 
*t  there  are  no  connections  between  the  dietetic  water  supply 
^  the  drains,  no  connections  with  the  sewer  excepting  for  the 
charge  of  sewage,  that  the  drains  are  trapped  outside  and 
^tilated  bv  a  free  current  of  air,  that  all  dischartrcs  from 
'terns,  baths  and  sinks  are  into  the  open  air.  Theses  are 
•"tary  axioms  which  have  been  so  often  repeated  as  to  almost 
^  apologj"  for  their  quotation  before  the  Members  of  the 
'^itary  Institute,  but  they  do  not  yet  "  go  without  saying," 
y  are  **  more  honoured  in  the  breach  than  the  observance," 
*J  if  such  congresses  are  to  have  any  effect  it  is  by  the 
*>8tcnce  of  such  axioms  upon  the  larger  audience  outside  our 
*"«  to  induce  the  adoption  of  the  simple  precautions  which 
ptect  the  inmates  of  workhouses,  asylums,  reformatories,  and 


The  defects  enumerated  were   general   in   all   houses,   and 
inain  in  manv.     Architects  did  not  trouble  about  such  uu- 
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restlietic  matters,  they  were  left  to  "rule  nf  thumb"  men. 
The  architect  left  it  to  the  builder,  the  builder  to  the  fore- 
man, the  foreman  to  the  bricklayer  or  plumber,  and  the  brick- 
layer to  the  labourer,  until,  sanitarily,  we  had  a  veritable 
house  that  "Jerry"  built,  perhaps  artistically  decorated  and 
pleasing  to  the  eye,  but  rotten  at  the  core.  Deatli  is  no 
respecter  of  persons  but  a  great  resi>ecter  of  circumstances, 
PrinceJ  Albert  and  the  Prince  of  Wales  were  among  the  great 
who  suffered  from  insauttary  surroundings.  How  many  among 
the  various  grades  of  lesser  degree?  The  architect  ia  very 
depenilent  on  the  workmen  and  it  is  of  tlie  greatest  importance 
that  clerks  of  works  and  foremen  who  have  the  actual  super- 
vision  of  work  sliould  have  technical  and  practical  sanilaiy 
knowledge,  especially  in  plumbing  and  drainage,  whicli  is  verj- 
far  from  the  case  with  the  older  generation  of  building  artizans. 
The  vounger  workmen  are  learning  to  appreciate  these  points 
and  the  carpenters  and  the  plumbers'  companies  of  the  city  of 
London,  as  also  The  Sanitary  Institute,  are  encouraging  and 
assisting  all  who  aspire  to  correct  knowledge  in  these  matters. 

The  subject  of  "  combined  back  drainage  "  has  recently  ven- 
inuch  occupied   the  attention  of   Sanitary  Authorities.     The 
system  known  as  combined  back  drainage  is  the  coimection  of 
terraces  or  groups  of  houses  with  lines  of  pipe  drainage  at  tin 
rear,  so  as  to  avoid  carrying  drains  under  houses.     The  arrang( 
mcnt  has  been  in  practice  since  the  passing  of   the   Publi 
Health  Act,   1848,  an  arrangement  advised   by  the  Gener^^j 
Board  of  Health,  and  subsequently  recognised  and  rc-advise^^j 
by  the  Local  Government  Board  under  the  Public  Health  Acf 
187o,  and  emphasised  in  the  "Model  By-Laws"  issued  by  tVie 
Board  in  1877.     The  practice  was  that  private  owners  who  Iai</ 
their  own  drains  on  their  own  premises,  generally  along  back 
yards  or  gardens,   were   responsible   for  the  maintenance 
such    privately    constructed    drains,    the    Local     Authoritiej 
serving  notice  upon  owners,  when  necessary,  to  repair  defects. 
Such  was  the  procedure  for  more  than  forty  years  after  the 
passing  of  the  Public  Health  Act  of  1848,  the  intention  of 
the  framers  of  the  Act  being  obvious,    and  until  nearly  four 
years    ago   (when  acut«  owners  and  clever  lawyers  found  a 
way  of  driving  the  proverbial  "coach-and-four"  through  tlie 
Act)   no  other  interpretation  had   been  suggested,  but  in  i 
certain  case,  Travis  v,  UttUy,  the  Court  of  Queen's  Bench  gsw 
a  new  interpretation  of  the  tenns  "drain"  and  "  sewer,"  and  it 
was  laid  down  that  "drain"  means  a  drain  of  and  us«d  foi 
the  drainage  of  one  building  only  or  premises  within  the  Mine 
curiiliigc ;   and   that  "sewer"  includes  sewers  and  drfuus  uf 
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eveiy  description,  except  drains  to   which  the   definition   of 
"drain"  applies. 

We  cannot  question  the  technical  accuracy  of  the  Courts, 

bat  the  effect  is  that  most  drains — although  laid  on  private 

property  and  frequently   passing  under  a   house — have   now 

wcome  sewers  vested  in  the  Local  Authority,  who  are  bound 

to  maintain  them  in  repair ;  the  result  is  that  miles  of  drains 

Wd  in  private  premises,  however  badly  constructed  originally 

or  tampered  with    subsequently,   are   now    **  public   sewers," 

imposing  very  great  cost  on  every  Local  Authority,  with  a 

X)tTe8ponding  relief  to  the  property  owners.     The  Lord  Chief 

Inrtice  may  well  have  said  that  the  condition  of  the  sewer 

»W8  is  a  "  scandal."     Several  recent  attempts  have  been  made 

A  put  the  law  on  a  more  equitable  basis,  but  the  Bills  have 

•een  invariably  blocked  in  the  interests  of  property  owners. 

There  is  however  a  Nemesis  in  all  tliis.   The  Local  Authorities 

"f  the  past  would  not  provide  the  small  staff  of   Insj^ectors 

*ces8ary  for  the  proper   supervision  of   buildings  and  house 

winage;    unprincipled  owners  and   "jerry"   builders   ton  Id, 

n  their  own  premises,  do  very  much  as  they  pleased.      The 

^1  Authorities  have  now  to  provide  not  only  a  large  staff 

>  discover  the  defects  of  the  past  but,  at  great  cost,  to  remedy 

ie  bad  work  which  could  have  been  prevented  by  proper  supor- 

wum.    The  authorities  cannot,  under  the  present  interpretation 

'  the  law,  escape  responsibility  for  the  past,  but  they  can  losstMi 

leir  future  responsibility  by  requiring  owners  to  lay  a  separate 

f^in  to  every  house  which,  in  most  instances,  would  be  hiid 

^^PT  the  house,  and  under  the  definition  of  the  Courts,  he  a 

^vate  "drain,"  maintainable  bv  the  owner,  altliout^h  such  a 

''tern  would  be  much  more  costly  to  owners   and  cuntrary  to 

*  suggestions  of  the  Local  Government  Board  wlio,  however, 

^^  not  responded  to  the  appeals  of  the  Local  Auth<)riti(*s  tor 

f stance  or  advice.     In  the  opinion  of  many  Sanitarians  an 

*tiative  and  active  Ministry  of  Health  is  recjuired.     A  former 

'^ident  of  the  Local  Government  Board,  Sir  Charles  Dilko, 

fer  vacating  office  described  the  Board  as  a  "Phtintoin  Board, 

l^ich  was  never  intended  to  meet,  and  which  never  had  met 

*i  the  day  of  its  creation  (1873)  to  the  i)resent  time  (1>^84)." 

U  believed  that  the  statement  eiiually  upi)lies  in  1^1)7. 

The  Housing  of  the  Working  Classes  is  a  prominent  feature 
Sanitation.  Whether  this  should  be  accomplished  by  "flats," 
kjr  **  workmen's  trains/'  is  a  matter  for  serious  consideration. 
ttch  good  has  been  effected  in  the  Metro])olis  by  the  clearance 
unhealthy  slums,  and  the  substituted  piles  of  tenements  are 
onsiderable  improvement;  but  it  is  very  questionable  whether 
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it  is  desirable  to  concentrate  the  working  population  or 
limited  a  space  with  only  street  gutters  for  the  childr 
play-grounas.  With  the  lacilities  now  given  by  the  very  ch 
workmen's  trains  on  the  numerous  railways,  and  trams,  especi 
with  an  eight  hours  working  day,  it  would  be  infinitely  bette 
distribute  the  population.  Queen  Elizabeth  enjoined  thai 
building  within  three  miles  of  London  should  be  divided  : 
tenements  where  families  might  congregate.  The  small  he 
and  garden  is  both  healthier  and  more  humanising  in 
influences,  especially  for  children,  than  barrack-like  life  in  fl 
and  much  more  in  harmony  with  the  instincts  of  the  Bri 
workman  who  should  be  able  to  feel  that  *'an  Englishm 
house  is  his  Castle." 

The  requirements  of  the  Model  By-Laws  of  an  open  sp 
relatively  small  though  it  be,  at  the  rear  of   houses   an 
specified  width  of  roadway' in  front  precludes  the  repetitioi 
tnc  old  courts,  alleys,  slums  and  rookeries,  as  also  the  ^ 
objectionable  back  to  back  houses,  which  unfortunately  conti 
to  exist  in  some  towns  which  could  be  named.     The  adop' 
of  these  or  similar  By-Laws,  however,  is  not  obligatory, 
where  they  are  adopted  there  is  danger  of  the  air  space  be 
subsequently  covered  either  without  authority,  or  even,  as 
frequently  occurs,  with  the  complaisance  of  tfie  local  authoi 
whereby  the  original  object,  sanitation,  is  frustrated.     Hei 
a^ain,  comes  in  the  legal  '*  interpretation "  difficulty.    I 
often  contended  that  an  addition  to  an  existing  building  is 
a  "  new  "  building,  or  at  least  it  is  a  matter  for  a  court  of 
to  determine.     1  have  known  many  open  spaces,  already 
small,  to  he  covered  or  curtailed  under  this  contention.    Afl 
tlie  air  space  By-Law  does  not   apply  to   existing  dwellii 
unless  the  By-Law  was  in   force  at  the  time  of  the  origi 
erection.      Sanitation    demands   that   in  no  cases    should 
reserved  open  space  be  covered,  whether  the  buildings  be 
or  new,  and  that  in  all  cases  the  adoption  of  such  By-La 
julapted  to  local  conditions,  should  be  obligatory. 

The  great  Fire  did  much  for  London.  Paris  under  the  Emf 
was  largely  reconstructed.  The  Emperor,  the  Prefect^  and 
En£[iiieer  constituted  a  triumvirate  which  converted  Paris  inl 
eity  of  splendour.  Sanitarians  would,  perhaps,  welcome  a  tni 
V irate  of  the  Medical  Officer,  the  Inspector,  and  the  Engini 
but  there  is  a  prejudice  against  triumvirates,  London  prei 
vestry dom.  Autocracy,  however  wise  and  benevolent, 
repugnant  to  English  instincts.  Local  Government  is  a  gr 
])rinciple — in  theory — but  the  procedures  of  some  of 
governors,   as   reported   in    local   papers — the  "personaliti 
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^disgraceful  scenes,**  "scandals,"  "rowdyism,"  not  to  mention 

occasionally  a  "free  fight,"  lead  cynics  to  inquire   whether, 

liocal  Government  is,  after  all,  in  practice,  a  traud  ?     Then* 

8  no  reason  why  it  should   be   so  if  representative  men  of 

otelligence,  business  capacity,  and  disinterested  motives,  se- 

ected  from  and  by  all  classes  of  the  people,  constituted  the 

l^verning  body.     Unfortunately,  excepting  in  our  great  cities, 

ocal  affairs  are  not  only  too  frequently  avoided  by  those  most 

Itted  to  take  part  therein,  but  a   very  large   portion   of  the 

Kmalation  take  no  interest  whatever  in  matters  affecting  their 

'tdfare,  as  evidenced  by  the  scanty  polling  at  local  elections, 

Qt  when  an  epidemic  scare  occurs,  people  who  at  other  times 

KB  atterly  careless  of  their  local  institutions  or  representation, 

Rak  out  in  hysterical  denunciations  of   local   management. 

D  the  hands  of  ignorant  and  interested  persons  Local  (jovcrn- 

Knt  may  degenerate  into  littleness,  for,  as  the  Royal  Sanitary 

'ommission  said :  "No  code  of  laws,  however  complete  in  theory, 

pon  a  matter  of  such  importance  and  complexity  as  the  health 

•  the  community,  can  be  expected  to  attain  its  object,  unless 

en  of  superior  education   and  intelligence  throughout  the 

nuitry  feel  it  their  duty  to  come  forward  and  take  part,  in 

» working." 

The  matter  of  water  supply  is  largely  occupying  the  con- 
fcration  of  some  of  our  large  towns,  especially  the  metropolis 
which  some  200  million  gallons  are  used  daily.  It  is 
timated  that  upon  an  average  of  32  inches  of  annual  rain- 
lli  27  billion  gallons  fall  over  the  area  of  England  and 
rfesjor  after  deducting  percolation  and  eva[)oration,  sufficient 
f  a  population  25  times  greater  than  the  present.  The 
^t  aifficulty  arises,  as  in  most  sanitary  questions,  from  tlie 
*at  aggregations  of  populations.  The  original  schemes  and 
Action  of  the  sources  of  supply  did  not  contemplate  sucli 
«rmous  extensions,  the  additions  which  from  time  to  time  havo 
«u  made  to  meet  the  growing  demands  complicate  rather  than 
•ttt.  The  enormous  and  reckless  waste  of  water  is  a  serious 
%r.  EiXperience  has  shewn  that  about  15  gallons  per  head 
f  Jay  of  the  population  is  generally  sufficient  for  all  purposes  of 
town  of  which  onlv  about  one-eighth  is  necessary  for  dietetic 
eposes  in  which  purity  is  essential ;  the  great  bulk  of  the  filtered 
d  presumably  pure  water  is  used  for  street  watering,  drain  and 
*er  flushing,  fire  extinction,  yard  and  carriage  washings,  &c., 
t  requiring  any  degree  of  purification.*     If  we  were  to  roin- 

'  Buriog  tlie  ffreat  typhoid  outbreak  at  MnidstoDe,  due  to  the  contamina- 
I  of  the  water  supply,  Sept,  1897,  it  became  necessary  to  cut  off  the 
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mence  rf«  novo,  as  witli  the  citv  of  Hjgeia,  a  duplicate  sennce 
would  probably   be  provided  which,  oy  the   reduction  of  the 

JUHiitity  filtered,  would  greatly  simplify  the  water  (jiitstion. 
t  would,  of  course,  require  a  dual  s\-st«in  and  special  arrange- 
ments  of  taps,  mistakes  could  be  avoided  by  special  form  or 
shapt'S  of  the  taps,  no  more  a]iecial  care  or  intcllifience  would 
be  necessary  than  for  the  hundred  and  one  other  details 
of  our  daily  actions.  Of  course  the  foregoing  observations 
do  not  apply  to  such  towns  as  Liverpool,  Birmingham  and 
Glasgow,  supplialile  bv  gravitation  from  the  distant  natural  or 
artiHciai  reservoirs.  Rivers  are  the  natural  drainage  of  the 
lands  within  their  watershed,  and  when  the  catchment  basin  is 
either  populated  or  highly  cultivated,  the  rivers,  under  the  most 
favourable  circumstances,  must  inevitably  be  polluted  more  or 
less  by  decomposing  animal  and  vegetable  products  from 
nured  lands,  surface  washings,  the  discharges  from  towns, 
factories  and  navigation.  1  do  nut  propose  to  enlarge  on 
the  general  ijuestion,  competent  expert  engineers  and  chemists 
having  the  matter  well  in  hand. 

Upon  the  question  of  waste,  there  has  lately  been  a  dis- 
cussion as  to  ihe  sufficient  W.C,  flush.  The  water  com- 
panies desire  to  restrict  the  ouantity  to  two  gallons.  It  is 
certainly  not  in  this  direction  tliat  the  waste  occurs.  As  the 
result  of  observation  and  experience,  I  am  with  those  who 
demand  the  3-gallon  flush.  Where  the  water  is  in  the  hands 
of  the  Municipal  Authorities,  the  2-gaIlon  limit  (I  understand) 
is  not  imposed.  Where  the  local  conditions  are  practicable, 
there  are  great  advantages  in  the  municipal  control  of  the 
water  supply.  The  question  as  affecting  the  Metro|»olis  is 
exceptional,  and  the  municipal  work  already  so  vast,  that  many 
are  of  opinion  that  the  control  should  be  with  u  iS)>eeiBl 
Commission  or  Water  Trust.  There  are  eight  Water  Com- 
panies in  London,  and  the  whole  question  is  unfortunately  so 
surrounded  with  party  and  commercial  feeling  as  to  obstruct 
all  progress. 

The  suggestion  of  a  dual  water  supply  is  akin  to  that  of 
separate  drainage,  i.e.  the  separation  of  the  sewage  from  the 
rainfall  with  the  object  of  controlling  the  volume  of  the  sewage 
at  the  outfall  and  obWatlng  the  flooding  of  basements  by  thar 
connection  with  overchai-ged  sewers.     The  sewage  of  a  town  Is 


Parleifih  springs,  thereby  jirreally  reducinft  the  quantitv  supplied  lo  (be  toirp.  I 
involviDf;  a  further  danger  Irniu  tbu  uno -flushing  of  c^uaeis  it[jd  drains.  Tli*  ■ 
M'sier  UnnpHuy  called  ou  the  CorpumtJou  tu  uie  ol/ier  water  fur  ru&d  wtteriog  I 
and  sewer  IliubiDg. 
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practically  a  constant  quantity  relatively  to  the  population, 
rhile  rainfall  is  variable  and  intermittent.  To  construct  sewers 
u;ge  enough  to  carry  off  storm  watera  effectively,  would  involve 
eiy  great  cost.  Sain  existed  before  towns,  and  from  all  time 
^  waters  have  run  their  course  in  accordance  with  the  physical 
ooformation  of  the  land.  If  men  have  planted  towns  and 
icaFated  their  habitations  in  the  natural  water-way,  they  must 
Kpect  occasional  inconvenience  when  nature  re-asserts  her 
laims  to  her  flood  grounds.  Dealing  with  facts  as  we  find 
Km  rather  than  with  the  wisdom  of  our  early  settlements,  in 
istricts  liable  to  flooding  it  would  generally  be  more  economical 
H^  local  authorities,  while  prohibiting  new  excavations,  to  com- 
Huate  for  fllling  up  the  old  rather  than  construct  sewers  of 
onn  proportion,  which,  as  a  matter  of  fact,  do  not  afford  the 
tended  relief.  The  London  County  Council  have  now  tlie 
»wer  to  prohibit  the  erection  of  dwellings  upon  improper  levels, 
ke  old  provision  for  a  quarter-inch  of  rainfall,  upon  which  the 
etropolitan  sewers  were  based,  although  generally  sufficient, 

Jiiite  insuiflcient  to  g^ve  relief  during  heavy  storms.     In  an 
'rained  town  where  the  engineer  is  unfettered  by  existing 
iiditions,  a  separate  system  may  be  adopted  in  whole  or  in 
ft;*  but  there  are  practical  difliculties  in  its  application  to 
"^ting  sewerage  systems.     A  certain  proportion  or  rainfall  is 
**rable  for  flushing  the  sewers.    Where  local  conditions  admit 
®rflow  drains  may,  with  advantage  be  laid  to  the  river  or 
'tercourse,  such  overflows  being  constructed  at  such  a  level 
'^tively  to  the  sewer  as  not  to  come  into  action  until  the  sewer 
•  been  flushed  of  its  impurities  and  become  overcharged,  when 
^  town  surface   washings  will  have   been   carried   into    the 
^^n  by  the  first  downpour.     The  subsequent  outflow   being 
^'Xiless  to  the  river. 

''^he  question  of  the  proper  size  of  house  drains  has  recently 
^^  a  subject  of  some  discussion.  As  a  general  |)roposition 
^  size  of  a  drain  is  governed  by  its  gradient  and  recjuiretl 
l^me  of  discharge,  but  in  house  drains  the  flow  is  small  and 
^nnittent.  Theoretically  a  pipe  of  only  very  small  diameter 
^Id  be  necessary.  Some  architects  contend  that  for  ordinary 
filing  houses  the  drain  should  not  be  larger  than  four  inches 
*rnal  diameter.  No  doubt  the  smaller  the  i)i|)e  tlie  better  the 
'Ur  and  less  fouling  surface.    Many  local  authorities,  however, 

E'  e  a  minimum  diameter  of  six  inches  because,  in  practice, 
been  found  that  the  smaller  the  pipes  the  greater  the 


The  author  largely  adopted  the  separate  system  in  the  drainage  uf 
ibtone,  1677. 


falls  upon  the  Local  Authority.  Such  experience  induc< 
requirement  of  a  minimum  diameter  of  six  inches.  Th 
connecting  traps  between  the  sewer  and  the  house  ar 
matters  of  much  trouble,  on  account  of  the  accumulati 
filth  and  their  frequent  blockage.  Such  things,  howevi 
matters  of  detail  which  do  not  affect  the  general  princip 
sanitation. 

Most  of  us  are  aware  of  that  interesting  conception  < 
late  Sir  Benjamin  Ward  Richardson  which  I  had  the  pL 
of  hearing  him  propound  at  the  Social  Science  Congr 
Brighton  twenty  years  ago,  when  he  depicted  an  imaginary 
city  of  Health,  Hygeia,  in  which  every  Sanitary  detail  ^ 
perfect  that  certain  forms  of  disease  could  find  no  possible 
and  wherein  hereditary  diseases  were  so  lessenea  in  int 
that  in  the  first  generation  the  maximum  mortality  of  t 
habitants  of  this  favoured  city  would  be  only  eight  per  thoi 
reduceable  in  succeeding  generations  to  Mr.  Chadwick's  esl 
of  a  possible  five  per  thousand  due  to  healthy  surrounding 
the  healthy  offspring  of  healthy  parents.  But  no  £n| 
or  Architect  ever  had  or  probably  ever  will  have  the  < 
tunity  of  designing  such  a  city.  If  some  millionaire  lai 
were  to  appropriate  some  country  side  and  comn 
some  learned  and  discreet  Professor  to  design  and  constn 
absolutely  new  city  with  dwellings,  streets,  drainage, 
supply,  open  spaces  and  every  other  sanitary  factor  pr 
arranged  and  capable  of  extension  with  the  population,  a 
result  would  no  doubt  be  obtained.  But  the  bulk  o 
populations    live  in  towns   which  have  been  developed  < 
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lolished  and  without  angles.    In  food  we  must  so  stady  what  to 

^  drink,  and  avoid  and  bj  an  alUround  anxiety  to  preser\'e 

^th,  render  life   not  worth   living.     There   Is   the   happv 

Bediom  in  all  things  which  wisdom  will  dictate.      We  are, 

'erlniw,  sometimes  open  to  the  charge  of  some  exaggeration, 

ni  of  being  too  theoretical      Small   local  practitioners,  for 

istaace,  take   up  our  sanitary  shibboleths  and  dogmatically 

scribe  to  sewers,  gullies,  or  ventilators,  illnesses  for  which  they 

annot  otherwise  account.     Even  those  from  whom  we  should 

spect  more  science  frequently  give  their  dicta  without  taking 

le  trouble  to  investigate,  and  fall  back  upon  the  sewer  as  the 

sspe-goat.      Typhoid  and  diphtheria  are  generally  ascribed  to 

swers  and  drains,  but  nearly  every  large  outbreak  of  enteric 

iver  has,  upon  careful  scientific  investigation,  been  distinctly 

loed  to  contaminated  milk  or  water,  and  not  infrequently  to 

ttUfish,  diphtheria  being  largely  traceable  to  personal  contagion, 

pecially  in  schools.    In  such  cases  less  analytic  scientific  minds 

Mild  simply  have  denounced  *'  the  drains,"  it  is  so  easy.  Sewage 

not  quite  the  polluting  matter  generally  supi)osed ;    there 

e  other  sources  of  contamination  besides  sewers,  matter  in 

her  forms  which  exist  in  the  air  or  in  food.     Most  certainly 

e  introduction  of  town  drainage  has  been  followed  by  better 

dtb  and  a  lower  death  rate.     On  the  Continent  the  death 

^  is  much  higher  than  in  England. 

An  importent  factor  in  Municipal  Sanitation  is  the  efficiency 
the  executive.  The  best  legislation  is  useless  without  proper 
i&inistration. 

The  Public  Health  Act  requires  that  the  Local  Authority  shall 
point  **a  fit  and  proper  person"  to  the  office  of  Surveyor. 
•  •* Surveyor"  was  once  little  better  than  a  road- foreman, 
tocent  alike  of  surveying  and  sanitation,  the  office  has  now 
''sloped  into  that  of  an  Engineer  entrusted  with  the  design 
« execution  of  important  and  costly  works,  and  for  the  most 
ft  the  public  are  now  well  served.  Incom[)eteiit  officers  miiv  be 
tnd  serving  parsimonious  authorities.  The  elected  members 
0  administer  local  matters  should  be  advised  bv  skilled 
cers  respecting  whose  qualifications  the  public  should  have 
ie  guarantee. 

Hie  municipal  engineer  should  have  had  a  liberal  education 
lafe-guard  him  against  the  narrow  motives  and  influences 
which  he  is  surrounded.  He  should  be  something  more  than 
initary  "expert."  He  should  have  practical  experience  in 
leral  engineering.  In  the  medical  profession  the  sncciiilist 
iny  particular  subject  has  had  to  satisfy  his  examiners  in 
leral   professional    knowledge.      At   present  the   office  of 
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engineer  is  open  to  any  brass  plate  man,  who  may  obtain 
responsible  nrticial  positions  upon  the  mere  testimonials  or  votes 
of  trtHxI-natured  friends.  It  is  on  record  that  a  bankrupt  linen 
dnn»er  was  set  up  again  in  his  native  place  by  his  neighbours 
appointing  him  as  a  "  fit  and  proper  person  "  to  fill  the  office  of 
Town  Surveyor,  justifying  their  selection  by  the  fact  that  he 
had  been  *'  used  to  measuring." 

The  S-mitark'  Institute,  as  also  the  Association  of  Municipal 
Engineers,  have  established  examinations  to  test  the  knowledge 
of  aspirants  for  public  sanitary  oflSces.  Such  examinations  may 
not  W  an  absolute  pri>of  of  general  fitness,  but  I  am  sure, 
speaking  as  an  Exann'ner  of  the  Royal  Institute  of  British 
Areliitects,  of  the  Association  of  Municipal  Engineers,  and  of  the 
Sanitary  Institute,  they  afford  prima  facie  evidence  that  can- 
didates who  satisfy  the  examiners  are  not  mere  quacks,  and  in 
the  absiiioo  of  other  tests,  local  authorities  would  do  well  to 
reijuii'e  sueh  certificates  or  diplomas  of  those  whom  they  appoint. 
Tlie  Universities  have  now  established  Certificates  and  Degrees 
in  Piiblie  Health.  It  should  not  be  competent  for  anyone  not 
holding  a  (pialifying  certificate  from  some  recognised  examining 
lituird  to  present  himself  as  a  candidate  for  any  of  the  higher 
muuieipal  ofiices. 

1  have  long  advocated  that  the  skilled  and  responsible 
Mnnieipal  service  of  the  coinitry,  offices  created  by  parliament, 
sliouM  be  allied  to  the  Civil  Service  on  a  system  somewhat 
analogous  to  the  Comity  Surveyorships  of  Ireland,  which  should 
include  the  Medical  Offi'.'er  and  the  Engineer,  extending  also 
so  far  as  he  acts  independently,  to  the  chief  Sanitary  Inspector. 

The  executive  sanitary  officers  are  especially  liable  to  attack 
and  >liould  lie  j)roteeted  in  the  efficient  discharge  of  their  duties. 
Those  who  wear  the  shoe  know  where  it  pinches.  If  the  duties 
are  actively  and  impartially  performed  they  come  into  acute 
contact  with  ign»»rance  and  pecuniary  interests,  as  recognised 
in  the  rei»ort  of  the  Koval  Sanitary  Commission.  "Grreat 
(thv'v  sa\  )  is  the  r/Vt  inertia'  to  be  overcome,  the  repugnance 
to  <clf-taxation.  the  ])ractical  distrust  of  science  and  the 
niinilurs  kA  ])crsons  interested  in  offending  against  sanitarjT 
laws,  i'Vl'U  amongst  those  who  must  constitute  chiefly  the 
liH-al  authorities  \o  enforce  them."  In  another  passage  the 
ConiniiNsiiMiers  ailvise  that  sanitary  officers  should  be  able  to 
discliarge  "their  ilnties  without  fear  of  personal  loss."  Local 
Authorities  frei^uently  lack  consistency,  and  decide  similar 
matters  (litTerently  at  different  times  in  accordance  with  their 
changeable  humour,  or  the  inHuences  brought  to  bear  upon 
\\w\\\  l\v  those  who  have  axes  to  grind  or  logs  to  roll.  In 
the     lanijuaiie    of    the    Koval    Commission,   officers   "are  too 


nitjtendent  on  their  immediate  employers  to  he  thoroughly 
ffieient,"  The  Building  Surveyors  of  the  Metropolis  are 
equired  to  pass  a  statutory  examination,  they  work  directly 
■iuider  the  Act  of  Parliament  enforcing  the  law  through  the 
•Coarls  of  the  Stipendiary  Magistrates  and  thus  avoid  the 
I  "iMfcliy  of  local  administration."  Such  offiecrs  are  amenable 
I  to  public  opinion  exercised  through  the  London  County  Council 
aniprtueTlced   by  personal  feeling  and  local  cliques. 

The  County  Surveyors  of  Ireland  obtain  their  appointments 
hv  competition  in  an  examination  held  by  the  Civil  Service 
Cnmmissioners.  The  subjects  of  examination  cover  a  wide  field 
(>f  knowledge  both  theoretical  and  practical.  If  a  canditate  fails 
iu  theory  he  la  excluded  from  tne  practical  branch  of  the 
eumination.  If  he  satisfies  the  Examiners  in  both  branches 
he  has  also  to  show  that  he  has  had  practice  of  adequate  works. 
Health  and  character  are  also  strictly  enquired  into.  The 
ewniiiitttion  includes  the  various  branches  of  Mathematics, 
Nalgral  Philosophv,  Geology,  Mineralogy,  Experimental  Science 
including  Chemistry  an<l  Electricity.  Most  of  the  County  Sur- 
veTora  of  Ireland  are  University  Men,  they  are  not  subject  to  the 
likM  or  dislikes  of  changing  Local  Authorities  but  to  the  Lord 
Lieat«iiant.  They  also  have  fixity  of  tenure  and  a  retiring 
ailowuoce.  Under  sach  conditions  municipal  service  would  have 
a  [ireatige  and  offer  an  attraction  and  a  career  for  well  qualified 
I  men.  a  service  which  a  man  might  hold  with  self-reapect. 
I  Such  is  an  ideal  of  what  the  Municipal  Service  of  the 
'  Cnuntry  should  be.  The  Local  Authorities  might  select  and 
ai>)»int  any  certificated  candidate  hut  when  appointed  he 
!wuld,  as  originally  under  the  General  Board  of  Health  and 
as  it  present  even  Poor  I^aw  Officers,  during  good  behaviour 
iiave  the  protection  of  a  higher  power  and  superannuation 
when  liis  working  days  are  over.  Public  Office  at  the  best,  is 
'cry  harassing  to  a  sensitive  and  high  spirited  man,  and  avoided 
bvinany  of  the  best  qualified,  therefore  unless  sufficient  induce- 
uient  be  offered  efficient  service  cannot  be  expected. 

At  the  last  annual  meeting  of  the  Association  of  Municipal 
Engineers  Sir  Alexander  Binnie,  the  President,  emphasised 
opinions  to  which  1  have  often  elsewhere  given  expression : 
■"The  Local  Authorities,"  says  Sir  Alexander  Binnie,  "are 
elected  and  deliberative  assemblies,  and  it  is  of  the  greatest 
importance  to  the  public  welfare  that  they  stiould  be  so  con- 
rtitated.  At  the  same  time,  however,  we  must  often  feel  that 
iherp  is  a  great  deal  of  energy  wasted  in  the  useless  discussion 
of  professional  details.  When  a  man  consults  his  medical 
^'-Tser,  or  his  lawyer,  he  generally  abides  by  his  decision,  and 
tout  cavil  carries  out  the  advice  he  receives.    Up  to  a  certain 
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yf  course  the  bodies  under  whom  we  work  must  d 

neral  principles  of  the  work  which  thej  propose  to  si 

:    but  having  done  so,  I  think  it  would  conduce  t 

"al  welfare  if  there  were  less  discussion  of  details 

:ism  of  uncompleted  work,  on  purely  professional  del 

k  that  too  much  criticism  leads  to  a  waste  of  energ} 

oves  us  by  eveiy  means  in  our  power  to  raise  the 

:us  of  our  profession.     Our  Association  (Municipal 

?rs)  bv  the  certificated  examinations  which  they  have  insti 

ve  commenced  that  good  work  and  the  Institution  of 

ngineers,  the  general  governing  body  of  our  profession,  i 

orking  on  the  same  lines  and  it  is  to  be  hoped  that  befon 

re  shall  receive  that  confidence  which  our  merits  deserve.' 

Such   an   expression  of  opinion  from  the  Chief  Mun 

Engineer  of  the  World  must  have  the  greatest  weight. 

It   is   not,   however,   by  legislation  or  ofScialism  thai 

1>rogre$s  is  to  be  made,  but  m  the  education  of  the  p 
[t  is  a  political  axiom  that  legislation  should  not  be  in  ad 
of  public  opinion.     It  has  been  well  said  that  it  requires  a 
siderable  time  to  instil  new  facts  and  doctrines  into  the  j 
mind,  and  a  still  longer  period  before  knowledge  takes  the 
of  action  and  legislation.     I/ord  John  Russell  was  of  of 
that  no  great  change  could  be  effected  in  this  country 
thirty  years.     It  is  not  much  more  since,  as  already  dc 
the  hrst  earnest  and  practical  efforts  were  made  in  this  c 
for  the  promotion  of  sanitary  work,  and  seeing  how  difSc 
u|>-hill  has  been  the  work,  it  is  an  obligation  on  all  sar 
to  take  a  [>art  in  promoting  the  education  of  the  people 
matters. 

In  1870,  impressed  with  the  want  of  public  appreci 
dirticulties  and  the  obstructions  which  surrounded  thr 
sanitan'  engineers,  I  inWted  the   co-operation   of    t 
engineers  and  surveyors  of  the  country  in  forming  an 
which  was  inaugurateil  at  the  Institution  of  Civil 
in  May,  1873,  when  I  had  the  honour  of  being  a? 
tirst  |>rt»sident.     This  pioneer  of  Sanitary  As^ociaf 
iuoor|K>ratod  as   the  "  Association  of   Municipal 
Knginivrs,"   numbering  some   800   members    in 
Kiui^iom  anil  the  Colonies,  who  interchange  th 
oxjK»riiMice  u[>on  all  matters  relating  to  municipa 
AbK>ut  four  years  later  the  Sanitary  Institute  of 
was  founded  ujwn  the   wider   basis  of   includir 
intort^st^Hl  in  pn>moting  sanitary  work  and  popul 
kui»w lodge,  a[vart  from  the  professional  elemer 
ivuunon   to   the   two  associations   was   to   sec 
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?iulification  of  those  officiallj  engaged  In  sanitary  work.  The 
^oiverBities  followed  bj  instituting  degrees  and  diplomas  in 
public  Health.  Other  societies  with  allied  objects  have 
'ollowed  in  our  wake.  There  is  room  for  all,  each  working  in 
ts  own  waj  in  the  interests  of  the  public  health. 

There  was  an  earlier  association  with  which  I  was  also  closely 

wodated  as  a  Vice-President,  now  extinct,  but  whose  work 

hoald  not  be  forgotten — ^the  **  National  Association  for  the  pro- 

ootion  of  Social  ocience,''  established  some  forty  years  ago  with 

jord  Brougham  as  its  first  president.     This  association,  as  its 

lame  implied|  had  wide  objects  including  such  subjects  as  Inter- 

ittional  and  Municipal  Law,  Economy  and  Trade,  Administra- 

ion  of  Justice,   Repression   of  Crime,  Education,  Art,  and 

balth.    It  is  obvious  that  so  many  objects,  with  their  ramifica- 

ions  and  subdivisions,  would  grow  beyond  the  work  of  any  one 

nociation.     The  progressive  public  interest  created  in  each 

epurtment  of  the  association's  work  induced  the  formation  of 

Koal  societies  which  took  up  the   subjects   in   detail.     The 

ational  Association  opened  tne  way,  accomplished  good  work 

id,  like  many  other  pioneers  and  reformers,  handed  over  its 

ork  for  others  to  carry  on ;  it  laid  the  foundation  upon  which 

liers  built 

We  have  dwelt  upon  the  troubles  and  the  difficulties  of 
^past.  Like  the  Gilbertian  policeman,  the  municipal  officers 
•chas  not  been  "a  happy  one;"  they  have  been  as  shuttle- 
•da  between  the  sanitarians  and  the  "  muckabites."  Hitlierto 
^  engineer  and  the  medical  officer  have  been  in  advance  of, 
W  waiting  for,  public  opinion.  We,  the  seniors,  who  have 
*n  the  martyrs,  and  gone  through  purgatory,  hope  it  may 
•^t  against  our  mistakes  and  short-comings.  The  generation 
coming  officials  will  have  a  very  different  experience  to  tliose 
"0  have  preceded  them,  they  will  inherit  the  accunuilated 
•owledge  and  experience.  Instead  of  apathy  and  obstruc- 
*  pressure  will  come  from  without.  As  the  people  are 
^Heated,  the  tables  will  be  turned,  the  attack  will  be  uj)on 
Wal  apathy  rather  than  over  zeal. 

A  new  and  unexpected  force  is  already  making  for  sanitation, 
<«mand  is  coming  from  the  working  classes,  formerly  so 
rthetic  Their  labour  representatives  on  local  authorities,  of 
tan  I  have  had  some  experience,  are  now  eager  in  promoting 
lltary  inspection,  perfect  drainage,  improved  dwellings,  public 
flis,  recreation  grounds,  &c.  Whether  their  action  arises 
301  a  new  appreciation  of  sanitation,  which  individually  they 
♦e  been  too  apt  to  disregard  in  their  homes,  or  is  an  outcome 
the  antagonism  between  socialism  and  landlordism,  the  result 
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common  people  only  common  sen<e  in  the  applicatioi 
should  be  common  knowledir^.  Bat  how  difficult  is  it 
compliance  with  the  simplest  rules  even  bj  our  own 
who,  haTing  no  appreciation  of  their  import,  regard 
**  f add  V  "  and  ^  fussy,"  they  formed  no  part  of  their  c 
experience,  nor  of  their  school  education. 

Sanitary  works  and  a  sanitary  staff,  of  course,  ut 
We  freely  tax  ourselves  for  all  kinds  of  personal  luxui 
to  our  detriment,  but  rates  for  preventive  sanitary  me 
paid  grudgingly.  As  a  matter  of  social  economics  th 
health,  comfort  and  prosperity,  is  to  be  credited  as  a^ 
loss  of  labour,  waste  of  capital,  and  cost  to  the  nation  e 
upon  sickness  and  pauperism.  Without  health  all 
vantages  are  diminbhed  or  lost,  therefore,  the  con< 
health,  so  far  as  they  are  under  our  own  control,  sh< 
subject  of  the  education  of  the  people,  the  elements  o 
should  be  taught  in  our  board  schools,  in  our  higl 
and  in  our  colleges,  illustrated  by  practical  obje 
supplied  by  landlords. 

The  extension  of  local  government  to  the  whole  cc 
the  establishment  of  district  and  county  councils 
important  advance  in  national  sanitation.  Ever}/ 
England  and  Wales  has  come  within  the  cogniza 
sanitary  authority.  The  hamlet  and  the  village, 
neglected,  is  now  within  the  purview  of  the  medical  o 
inspector  and  the  surveyor. 

Among  other  valuable  features  of  sanitary  progr 
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tnnoal  report  of  the  Local  Government  Board  (1895-6)  quotes 
the  oatstimdinji;  loans  of  the  country  at  the  enormous  amount 
of  £224,138,37(>,  being  an  increase  in  tlie  last  twenty-two  years 
of  £131,3389270.  Sach  figures  speak  for  themselves  as  to  what 
hu  been  done  by  local  authorities  for  the  health,  comfort  and 
convenience  of  Ihe  people. 

Although  we  recognise  with  satisfaction  the  awakening  of 
public  feeling,  the  progress  made  and  the  results  alrearlv 
■ccomplished,  we  cannot  yet  "rest  and  be  thankful."  Much 
BKfal  legislation  is  not  enforced  and  much  remains  to  be  done 
In  many  of  our  towns  and  cities,  and  especially  in  rural  work, 
^or  most  of  our  villages  arc  still  awaiting  the  hand  of  the 
wiitary  engineer. 

There  are  other  matters,  such  as  the  suppression  of  smoke 
rom  factories  and  the  fouling  of  sewers  and  rivers  by  trade 
Wrte  and  factory  refuse,  which  public  feelinij  will,  in  time,  deal 
nth  as  effectually  as  with  other  offences  of  the  past. 

We  shall  enter  the  twentieth  century,  late,  although  it  be, 
'JthfuU  hygienic  knowledge  of  the  sound  priuci|)les  of  sanitary 
^  and  the  practical  experience  of  the  engineer  and  the 
fcbitect  Every  vital  question  has  been  discussi»(l  and,  for  the 
lost  part,  legislated  upon.  We  have  the  knowledge  and  we 
*^e  the  power,  and  require  only  the  will.  The  will  lies  with 
'i^ people  and  can  only  be  called  into  action  by  their  education; 
'  w  necessary,  as  was  said  by  Robert  Lowe,  that  we  should 
^ucate  our  masters."  Amid  all  the  agitations  and  uurest  of 
»^jk"de-8iecle  there  are  no  conditions  which  would  contribute 
^^  to  the  comfort  and  welfare  of  the  community  than 
"^Kfttion,  education,  and  thrift 
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Trii  Jtaicta  ut  fMO. 

The  Pnrsi'Ient  of  this  Section  is  placed  in  s<Mne  difficoltr,  o 
hr  haf  ti3  nrpn?5ecr  three  sciences^  and  to  pose  as  a  bvim 
ivppir^^Qtativr}  of  a  TrinitT  in  Unity.  If  in  tiring  to  fill  sue 
a  {.-'-^t  I  sh'^Oi'l  <top  far  short  of  success,  let  not  tne  failure  t 
creiiittid  to  the  defects  of  an  ordinanr  mortal,  in  no  wa 
answerable  foT  an  arrangement  assigning  to  him  an  apparent  1 
imp-ssible  task.  A  three-les^ged  stool  is  undoubtedly  the  nM^ 
unstabk-  of  seats,  and  theretore  if  I  slip,  it  is  the  fault  of  tl 
chair  that  I  have  to  take. 

It  is  true  that,  with  an  eve  to  human  fallibility,  the  Counc 
select  a  President  from  the  votaries  of  one  of  the  three  scienc 
in  succession,  leaving  him  to  speak  on  his  own  science  and 
more  «^»r  less  iimore  the  other  two ;  but  I  have  thought  that 
might  be  well  to  choose  a  subject  in  some  way  common  to  < 
three  for  the  discursive  remarks  which  are  all  that  I  can  off* 
After  much  searching  of  heart,  strange  as  it  may  seem,  tl 
onlv  common  frround  that  occurs  to  me  is  water:  indeed  tb* 
siibj<'f:t  might  also  include  a  great  part  of  the  other  two  bectio^ 
into  which  our  Congress  is  divided. 

In  tin?  first  place  as  to  the  meteorologists.  It  is  clear  tb^ 
wp  owe  fill  our  water  directly  to  them,  and  that  they  are  n< 
niiHwiTalih*  for  the  many  objectionable  materials  that  so  oft^' 
\ii'\  into  the  water,  not  oven  for  the  salt,  of  which  we  sometifl^ 
havr  nn pleasant  experience  in  supplies  along  the  coasts 

in  the  past  twelve  months  there  has  been  a  respectable rti^J 
fall,  resulting  (amongst  other  things)  in  the  replenishment  F 


W.   ^VUITAKEK.  305 

our  stores  of  water,  an<l  to  such  an  extent  underground  as  to 
bring  on  the  formation  of  the  bournes,  the  outbreak  of  spring 
»u  places  where  the  water-level,  in  jiermeable  rocks,  is  usually 
at  some  depth  underground,  causing  thereby  the  flow  of  streams 
in  valleys,  or  parts  of  valleys,  that  are  usually  dry. 

This  has  occurred  in  the  two  well-known  examples  north  and 

»uth  of  London,  in  Hertfordshire,  and  in  Surrey.      Water 

l)roke  out  in  the  Kenley  Valley  (part  of  the  watershed  of  the 

liVandle)  at  successively  higher   points   and  floweil  over  the 

'orface  to  successively  lower  points,  until  the  stream  reached 

rom  the  junction  of  the  two  valleys  north  of  Marden  Lodge 

othe  Brighton  Koad  northward  of  Purley  Station,  a  course  of 

ikout  four  miles. 

Some  weeks  later  the  Hertfordshire  bourne  rose,  in  a  tribu- 

My  valley  joining  the  valley  of  the  Bui  bourne  at  the  ])lace 

ailed  Bourn  End,  a  mile  and  a  quarter  above  Boxmoor  Station. 

■he  springs  rose  higher  and  higiier  up  the  valley  until  the 

^m  started,  at  the  boundary  between   nertfordshire  and 

Buckinghamshire,  in  the  bottom  of  the  valley  southward  of 

larrats  End  and  about  two  and  half  miles  above  Bourn  End, 

» which  latter  place  it  joined  the  River  Bulbourne. 

I  saw  both  these  bournes,  the  former  repeateiUy,  and  it  was 

^  interesting  to   see   the  unusual  stream,  with  occasional 

^enings-out  into   fair-sized  ponds,  flowing  over  grass-land 

^  through  gardens,  ht^re  and  there  making  incursions  into 

*Wes,sheds,  cucumber-frames,  &c.     In  the  Hertfordshire  case 

&^\y  length  of  roadway,  at  the  lower  part,  was  turned  into 

«ream. 

At  first  sight  it  may  seem  strange  that  the  outburst  in  the 
^tracts  should  not  have  occurreil  at  about  the  same  time, 
^  beiuf;  of  the  same  geolomc  formation,  the  Chalk.  The 
rwnation  of  the  difference  in  time  of  starting  seems  to  be 
*^in  the  southern  tract  the  outcrop  of  the  Chalk  is  narrower, 
c  (lip  of  the  beds  and  the  slope  of  the  ground  at  higher 
ft'es  (though  far  from  high) ;  from  which  it  follows  that  the 
*ter  would  find  its  wav  more  quicklv  from  hiijher  to  lower 
"*«  underground  than  in  the  northern  tract,  where  the 
^^v  outcrop,  due  to  lower  dip  and  accompanied  by  lower 
^*^  slope,  tends  to  delay  the  underground  flow.     I  venture 

S've  this  explanation,  until  a  better  one  is  offered, 
lere  is  no  need  to  say  more  of  these  bournes,  the  occur- 
>ce8  having  been  carefully  recorded  in  both  cases,  as  they 
^  been  in  earlier  outbursts.  Indeed,  I  have  an  idea  that 
8  Surrey  bourne  is  sometimes  thought  to  be  in  the  hands  of 
r  Fellow,  Mr.  Baldwin  Latham.  At  all  events  he  names  the 
f  when  an  outburst  may  be  expected,  and  his  orders  are 
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punctually  attended  to.  These  streams  are,  of  course,  onl 
two  of  a  great  number  of  such  occurrences ;  but  I  fear  ths 
others  are  not  so  well  recorded,  at  least  we  do  not  hear  ths 
they  are. 

On  12th  March,  1897, 1  saw  a  like  thing,  on  a  smaller  seal 
in  the  Magnesian  Limestone  tract  near  Mansfield,  where  tl: 
floors  of  stone-quarries,  at  Mansfield  Woodhouse  Station  ar 
westward,  were  under  water,  and  there  was  a  flow  for  a  she 
way  along  the  Valley  of  Debdale  Lane,  in  two  places,  o 
southward  of  Debdale  Hall,  the  water  sinking  again  after- 
time,  and  the  other  from  east  of  the  Hall. 

Of  bournes  generally  one  may  remark  that,  whilst  years  a 
there  were  various  wonderful  theories  accounting  for  the  oc  * 
sional  outflow  of  water,  the  progress  of  science  has  simplif 
matters,  and  w^e  now  know  that  these  outbursts  are  meiir 
owing  to  rise  of  the  underground  water-level,  after  seasons, 
heavy  rainfall,  until  it  becomes  an  overground  one  along 
bottoms  of  valleys. 

Tliere   is   one   other  satisfactory  matter  on  which   met^ 
ologists  and  The  Sanitary  Institute  generally  can  be  heart 
congratulated,  workers  in  all  sciences  joining  in  the  voice 
congratulation :  it  is  the  award  of  the  Albert  Medal  by  t 
Society  of  Arts  to  one  who  may  well  be  called  our  good  Fello 
Mr.  G.  J.  Symons.     In  his  particular  domain  it  would  ne^ 
some  hardihood  to  venture  on  anything  approaching  to  faul 
finding :  but  I  would  humbly  suggest  tnat  sometimes  we  shout 
not  be  averse  to  more  information  from  the  higher  ground 
These  are  naturally  the  parts  where  the  greatest  rainfall  is 
be  expected,  and  they  are  of  special  importance  in  regard 
water-supply.      Of  course,  they  are  those  about  which  it 
generally  most  difficult  to  get  information.     In  parts  of  tl 
low  grounds  the  amount  of  rainfall  is  practically  immaterial 
reference  to  the  subject  of  water-supply,  from  which  point 
view  it  matters  little,  for  instance,  whether  there  is  a  fall  of  2 
inches  or  of  100  inches  a  year  in  such  places  as  London,  Live 
])ool,  and  Manchester  (or  even  in  Leeds),  though  from  otk 
points  of  view  there  may  be  something  in  it. 

The  imj)ortant  science  of  chemistry  has  been  duly  recognise 
in  the  Jubilee  honours,  and  all  of  us  must  have  been  glad 
have  found  the  already  well-honoured  names  of  Frankland  bM 
of  Crookes  in  the  list.  With  regard  to  the  former,  the  Ord' 
of  the  Bath  seems  to  be  a  most  appropriat-e  award  for  one  wJ 
has  done  so  much  for  w^ater. 

I  take  the  opportunity  now  offered  to  ask  to  be  allowed  ^ 
utter  a  protest,  not  against  the  matter  with  which  chemist 
provide  us,  but  rather  against  the  manner  in  which  they  oftcJ 


W.  WniTAKEB.  3u7 

present  it  to  us.     In  doing  this  of  course  1  have  no  notion  of 

^^Togating  to  myself  a  superiority  over  my  chemical  bretliren  : 

-*^  only  ask  that  they  should  consider  the  feelings  of  those  who, 

"though  not  themselves  chemists,  have  often  to  study  chemical 

Analyses.    It  would  be  a  great  advantage  to  us  if  they  would 

^gree  to  use  one  system  in  stating  their  results,  instead  of 

^*«veral.    Now-a-days,  when  one  gets  a  chemical  analysis,  one 

has  to  see  in  what  language  it  is  written,  whether,  for  instance, 

tile  results  are  given  in  grains  ]>er  gallon,  or   in   parts   ])er 

hundred  thousand,  with  an  occasional  limit  of  deviation  to  a 

*uillion.     We  may  be  told  that  we  have  only  to  multij)ly  by  •? 

to  change  one  set  of  figures  into  the  other ;  but  I  venture  to 

submit  that  life  was  not  given  us  for  the  purpose  of  carrying  on 

the  process  of  multiplying  by  '7,  and  that  some  of  us  might  be 

hetter  employed  than  in  following  that  occupation.     In  common 

"^ith  most  people,  I  like  to  have  my  food  cooked  for  me.     I  can 

then  give  my  undivided  attention  to  digesting  it, 

Another  common  defect  in  water-analyses  is  not  duo  to  the 

^^hemists,  but  rather  to  their  clients :  it  is  the  imperfection  of 

*^^ost  analyses.     Folk  seem  to  think  that  it  is  generally  enough 

^  know  whether  or  not  there  is  any  organic  j)ollution  in  a 

'^'ater;  but  I  do  not  hesitate  to  say  that  it  is  sometimes  as  im- 

Pprtant  to  know  the  mineral  contents.     When  these  are  known 

the  geologist  is  not  left  wholly  to  his  own  devices,  which  are 

J'ery  vainous,  in  trying  to  trace  out  the  history  of  a  water,  but 

■^  f^tly  helped  by  the  chemist.     Full  analyses  of  water  are  of 

^^■oat  value,  and  clearly  we  want  more  cheniistrv. 

^    ^Tie  following  comT)laint  is  hardly  one  that  should  be  limited 

•p    chemists;    but   they  are   frequent  offenders,  and   what    I 

'  future  to  call  a  wi-ong  practice  may  be  noted  here,  namely,  the 

'5*^ition  of  needless  noughts  after  decimals.     No  one  can  deny 

.    ^t  "a  tenth"  is  a  better  expression  than  "ten  hundredths," 

^^^^  better  than  **a  hundred  tliousandths,"  and  immeasurably 

•^ve  "a  hundred  thousand  millionths."     Yet  they  all  mean  the 

^^e  thing !     When  put  in  figures  many  folk  prefer  anythini; 

^   the  first,  •!  won't  do  for  them ;  but  they  must  put  a  long 

^^y  of  000  after  the  1.     This  may  be  impressive,  but  surely 

Swires  are  among  those  blessings  of  which  one  mav  have  too 

^^ch. 

Coming  now  to  more  general  questions  in  regard  to  water- 

*pply  I   must  ask  forgiveness  it   my  erratic   remarks   stray 

^tqsa  our  boundary  into  the  domains  of   other   sciences    or 

^irsuits. 

In  the  course  of  the  past  Session  of  Parliament  two  Bills, 
nmioted  by  the  Corporations  of  Nottingham  and  of  Xewark, 
id  a  somewhat  lengthened  consideration  in  a  Committee  of  the 
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House  of  Commons.  Luckily  they  were  taken  together,  or  th( 
nineteen  days  given  to  them  might  have  been  extended  t( 
thirty. 

This  enquiry,  during  part  of  which  I  was  present,  had  some 
peculiar  features.  In  the  first  place  there  was  not  a  singh 
Company  in  the  case ;  but  there  was  a  multitude  of  corporation! 
and  of  other  local  authorities,  opposing  the  whole  or  part  o! 
both  Bills,  and  one  was  tempted  to  say,  "How  these  Council 
love  one  another  I "  A  second  peculiarity,  and  one  which  thi 
Section  must  feel  to  be  a  very  bad  one,  was  the  absence  c 
chemists,  an  occurrence  previously  unknown  I  believe  in  such 
case !  The  fact  is  that  no  question  of  quality  arose.  Everyoc 
knew  that  there  was  good  water  to  be  got,  the  only  things 
settle  were,  firstly,  who  was  to  have  it,  and  then  where  th^ 
were  to  get  it.  In  both  cases  the  New  Red  Sandstone  was  t"" 
source  of  supply  involved,  and  by  means  of  wells. 

But,  besides  these  trifling  peculiarities,  a  point  came  up 
both  bills,  one,  I  think,  of  great  importance,  and  likely  perh 
to  lead  to  results  toward  wliich  engineers  and  others  have 
striving   for  some  time.      It   may  also   lead  to   results   off 
specially  sanitary  kind,  and  it  is  in  the  hope  that  this  majr 
the  case  that  these  bills  are  now  referred  to. 

In  each  case  the  promoting  corporation  asked  for  what 
called,  I  believe,  a  protective  radius ;  really  a  ring  within  whi 
no  other  works  for  public  supply  should  be  established,  th^ 
own  works  being,  of  course,  the  centre  of  the  circle.     A  v^ 
tcctcd  area  would  clearly  be  a  better  term,  as  no  good  coula    1 
got  from  an  abstract  idea  like  a  radius. 

One  of  the  two  schemes  was  for  the  supply  of  a  populati^ 
of  2(),()()0,  whilst  the  other  was  for  a  population  nearly  15  tin*-* 
as  large.  With  the  usual  perversity  of  human  nature,  i^ 
]>romotors  of  the  smaller  scheme  asked  for  the  larger  radi'* 
(four  miles),  and  to  have  it  for  nothing:  the  result  being  th^ 
linally  the  application  was  unsuccessful,  whilst  the  promoters 
the  larger  scheme  asked  for  a  smaller  radius  (two  miles) 
got  it,  by  paying  for  it. 

It  seems  not  unlikely  that  this  question  of  a  protected 
round  a  waterworks  will  occur  again,  and  frequently.  Clear3 
there  is  some  justice  in  the  notion  that  a  public  authority  or 
company  spending  money  on  getting  a  good  supply  of  wat^ 
should  liave  some  direct  guarantee  that  its  efforts  should  n^ 
be  frustrated  bv  other  work  being  undertaken  too  close  to  f^ 
Naturally  there  will  be  difficulties  in  making  such  arrang^ 
uients,  but  I  cannot  see  why  our  engineering  brethren  shool^ 
\\K\\  be  able  to  surmount  them,  if,  with  their  usual  modestfy 
(hi*y  do  not  open  their  mouths  too  ^ide. 
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Of  coarse,  each  case  must  be  decided  on  its  own  merits.     No 

iiard  and  fast  rule  should  be  striven  for,  as  what  may  be  ample 

'n  one  case  may  be  far  from  it  in  anotlier.     Nor,  perhaps, 

^Uould  there  be  the  geometric  simplicity  of  a  circular  area  in 

all  cases. 

I  have  clearly  been  trespassing  in  the  domain  of  the  En- 

gineering  Section ;  but  this  trespass  may  be  forgiven  as  it  has 
ecn  done  for  a  good  object,  the  finding  of  a  text  for  a  very 
short  sanitary  sermon.  Service  on  a  Government  Survey  has 
*Xiade  me  so  used  to  going  over  other  people's  proi>erty,  for 
■Hany  years,  that  I  am  loth  to  give  up  the  practice,  tliough  no 
longer  an  officer  of  that  Survey. 

This  question  of  a  protected  area  round  watenvorks  seems  to 
ttie  to  be  one  that  should  be  extended  beyond  the  original  pur- 
pose, and  from  a  sanitary  point  of  view.  Whilst  recognising 
"the  importance  of  getting  water  free  from  interruption,  let  us 
'^ot  forget  the  at  least  equally  important  matter  of  keeping  the 
'^'a.ter  ftee  from  pollution. 

There  are  some  people  who  would  not  allow  the  establishment 
of  any  sewage-farm,  or  perhaps  of  any  cemetery,  on  a  water- 
oearing  formation ;  but  this  seems  too  much  to  ask  for,  as  there 
'^^^^fty  be  places  on  such  formations  where,  as  far  as  one  can  see, 
no  harm  can  result  from  such  proceedings,  and  we  must 
remember  that  sewage-farms  and  cemeteries  must  exist,  until 
*ome  other  methods  of  disposing  of  waste  material  are  not  only 
*oand  out,  but  are  generally  adopted :  moreover,  such  institu- 
tions cannot  always  be  far  removed  from  populous  places. 

Surely,  however,  it  is  not  unreasonable  to  suggest  that  round 
^^ch  work  for  the  public  supply  of  water  a  certain  tract  of  the 
'^'^te^bearing  bed  should  be  saved  from  the  assaults  of  surfacc- 
^titamination.  We  are  yet  without  much  information  as  to 
'^o^  far  pollution  may  be  able  to  reach  along  an  underground 
'^^^irse,  and  there  is  still  great  dispute  as  to  its  extent  along  an 
p.^crground  one.  Clearly  here,  too,  each  case  would  need  care- 
.^1  consideration,  both  as  regards  the  position  and  character  of 
*^^  waterworks,  and  the  nature  and  amount  of  the  ])()ssib]e 
^^lluting-cause,  lest  work  should  be  stop})ed  at  places  where  it 
^^  do  no  harm,  or  allowed  at  places  where  harm  is  likelv  to 

It  has  been  legally  settled,  by  the  case  of  Ballard  v.  Tomlin- 
i?Ji  (which  I  had  the  pleasure  of  bringing  under  the  notice  of 
^he  Sanitary  Institute  in  1885),  that  no  man  has  a  right  to 
dilute  the  water  in  another  man's  well,  where  comnmnication 
^ween  the  work  of  the  polluter  and  the  well  of  the  polluted 
^  be  proved.  But  this  does  not  go  far  enough  for  sanitary 
^orposes.     We  want  to  stop  the  pollution  before  it  is  proved. 
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The  sanitary  requirement  is  that  no  pollution  shall  be  allow 
on  a  water-bearing  bed  where  such  pollution  is  likely  to  afFeci 
iieiglibouring  waterworks  or  well.  I  do  not  see  that  at  prese 
we  can  go  beyond  the  bounds  of  probability ;  but  that  is  a  wi 
range,  quite  enough  to  stop  many  doubtful  practices.  Wheth 
we  shall  ever  be  able  to  go  to  the  extent  of  possibUity  is  anotl 
question. 

It  is  here  that  geology  comes  in,  for  the  nature  of  t 
surroundings  of  waterworks  must  be  taken  into  account,  oft 
for  some  distance  and  to  some  depth. 

The  character  of  the  beds  at  the  surface  is  of  course  v€ 
important  and  an  ordinary  geologic  map,  on  which  the  Dr 
(gravel,  loam,  boulder  clay,  &c.)  is  not  shown  may  sometimes 
misleading  in  this  respect.  As  sanitarians  we  should  rejo: 
therefore  at  the  revision  of  the  Geological  Survey  Map  whi 
has  now  been  going  on  for  several  years,  and,  including  f 
mapping  of  the  Drift,  a  revision  that  really  amounts  to  a  n 
work  rather  than  merely  to  a  new  edition. 

In  southern  England  the  Drift  has  been  mapped  s 
published  on  many  sheets  of  the  old  map,  including  the  whol^ 
the  counties  of  Essex,  Middlesex,  Norfolk  and  Suffolk,  witl 
great  part  of  Cambridgeshire,  Hertfordshire,  Kent,  and  Surr 
and  with  a  smaller  part  of  many  other  counties.  This  W€ 
has  also  extended  further  northward,  into  some  of  the  Midla 
Counties  (though  very  little  has  yet  been  published) ;  but  in 
far  the  greater  part  of  the  wide  tract  referred  to  it  has  be* 
done  only  on  the  old  one-inch  Ordnance  map,  the  topograpl 
of  whicli  is  often  inexact.  In  parts  certainly  it  has  been  doi 
on  six-inch  maps  and  then  reduced  to  the  one-inch  scale,  f 
publication,  a  task  of  some  difficulty  where  the  old  one-inch  ma; 
had  to  be  used.  A  survey  of  the  Drift  in  the  London  area  c 
the  six-inch  scale  is  greatly  needed. 

It  was  only  in  the  North  of  England,  where  the  Ordnani 
Survey  is  of  later  date  (as  well  as  in  Ireland  and  Scotland),  tha 
the  one-inch  maj)s  were  reductions  from  those  on  the  six-inc 
scale  ;  but  here  the  Drift  has  not  been  published  in  all  cases. 

Now,  however,  several  of  the  new  one-inch  maps  of  soathei 
parts  have  been  published  by  the  Geological  Survey.  In  thes 
not  only  have  divisions  of  the  Drift  been  shown,  and  for  tl 
first  time  (except  in  parts  of  Sussex,  where  the  new  work  ha 
been  reduced  also  on  to  the  older  maps),  but  also  great  additioi 
and  many  alterations  have  been  made  in  other  respects,  mar 
details  of  division  appearing  for  the  first  time.  The  counties  * 
Dorset,  Hants,  and  Sussex,  as  well  as  parts  of  South  Wal< 
have  thus  benefited,  and  others  will  soon  have  the  lil 
advantage. 


It  is  not  geuerally  known,  I  think,  tliat  tlioiigli  the  siz-inch 
maps,  on  which  the  new  work  is  done,  are  not  published  (except 
in  till-'  case  oF  coal-fields),  yet  MS.  copies  thereof  can  be  had, 
lit  the  cost  of  waking  thcni.  Saiiitni'v  authorities  should  avail 
themselves  of  this  important  hehi. 

Since  the  above  wrs  written  I  have  been  favoured  witli  a 

jiroof  of  a  Geological  Survey  Memoir,  entitled  "  Soils  and  Siib- 

sijls,  from  a  Satiitarj'  Point  of  View  ;  with  especial  reference  to 

Lonrlon  and    its  neighbourhood,"    by  Mr.  H.  B.   Woodward. 

Afiera  general  geologic  introduction  it  treats  of  the  soils  and 

sub-soila  of  London  antl  a  large  tract  around,  the  geol<^ical 

formations  referred  to  extending  downward  to  the  Hastmgs  Beds, 

«nd  the  following  subj'ecfs  are  dealt  with: — The  Sub-soil  in 

t'ffrence  to  Sites  for  Houses ;  Water-supply  and  Drainage ; 

(General  Sanitary  Conditions  with  regard  to  the  Situations  and 

■''urrDundiiigs  of  Houses  and  Cemeteries.     It  seems  to  meet  the 

"■.■»nt»  of  the  many  enquirers  after  healthy  sites  for  houses,  and 

"rtoald  have  a  rapid  sale,  if  only  Government  would  make  its 

(existence   known.       As    sanitarians    we   must   hail   this   new 

''^r*arture  and  hope  that  this  first  attempt  may  lead  to  further 

**'or-k  of  the  sort 

The  importance  of  the  Drift  in  questions  of  water-supply  has 

**^^ii  alluded  to  at  various  times  and  for  various  districts.     As 

^^^^,&arda  part  of   the  Chalk-district  the  subject   was   brought 

^^?^^«re  The  Sanitarj-  Institute,  at  the  Portsmouth  Congress,  in 

^K'       In  many  cases  waterworks  are  on  more  or  less  impermeable 
^^^"^cJs,  the  water  being  got  by  shafts  or  borings  carried  down 
■^  ■»«Miigb  these  to  underlying  water-bearing  betls.     In  such  it  is 
'^l^ar  that  Nature  has  herself  provided  a  protected  area,  though 
^^^^^"tfin   one   may  have  to   look  l>eyond  tliis,  according   to  the 
^Hp^^tance  at  which  the  water-bearing  beds  rise  up  to  the  surface. 
^^V^     Where  waterworks  are  placed  on  the  beds  from  which  the 
^^P^txpply  is  got,  such  as  the  Chalk  or  the  New  Red  Sandstone 
Y^^ur  great  water-bearing  formations),  or  on  overlying  permeable 
*>eds,  without  any  intervening  imi>errious  ones,  it  is  obvious 
tljat  tlie  risk  of  pollution  is  greater  and  the  desirability  of  a 
pttitected  area  essential.     In  such  cases  no  source  of  pollution 
sliould  be  allowed  to  be  set  uii  within  easy  range  of  the  source 
iif  a  public  water-supply,  and  any  causes  of  pollution  already 
existing  should  be  got  rid  of  as  soon  as  possible.     All  the  larger 
sources  of  pollution  should  intleed  be  kept  as  far  from  water- 
works as  possible ;  to  say  that  none  should  be  allowed  to  exist 
anywhere  on  any  great  water-bearing  bed  is  to  soar  from  the 
re^ons  of  the  practicable  into  the  sphere  of  poetry.      The 
getting  of  good  water  and  the  keeping  it  good  ai'e  amongst  the 


I 


aP^ 


wi  tV^^^ 


,u^^ 


io 


fc^-I^O> 


Nve 


\\av 


to 


do; 


but  ^^^^^ 


ftte 


tvov 


seen*  .    .  ^VvcV 


fatc^ 


Itv* 


\t 


vv»^*''' c\\s  a^^' 


^^^ss?t^«^s"  ^^.r^^^^T^^^ 


^'^tdet  ^«^' 


A- 


a 


Tfi 


'-  '^r*"  '°'ss  *"*fu  »-.i^°  »>  ° « ffl-"^ 


'J 


^easCi  \iQatd-       ^q 

stto^^^t>  aAA^^^^w  1  ^^\^T  sceicive^c  vffttet-     ';;:.atvce-  "•"-  tju 


Alt0V> 


Otve 


feC 


;\\  scalp 


r 


Ov\*  ..*.\\^?  c*«„  sev.-»&^.,WvA&^^t  a?^* 


Sa^' 


•,c\cttta^\vcr_e 


•€^5«s^^^t;rr*».'«». 


iNJaJ?' 


to 


vs^^f. 


*■  ^  A,   t\vA^  ^  x..\i\iie  >^    ,  fro 


-.,t  t\»tO«e 


tocVi 
tva 

Cttt 


It 

ATvo^tv^^ 
tVeY\»%ly>n 


AsVt  -«»* 


a 
vcty 


W.  lirUITAKEB.  313 

cue  and  left  me  no  time  to  follow  ii|>  this  iutoresting  subject ; 
but  I  think  that  there  is  no  underground  flow  toward  the  niuch- 
frcquented  mineral  well  in  the  town,  a  mile  or  so  southward. 
What  I  wish  to  enforce  however  is  that  though  no  harm  may 
be  done  the  proceeding  is,  at  all  eveuts,  of  doubtful  expedience. 
[I  am  glad  to  hear  that  practically  it  has  ceased.  Oct.,  l^^!)7.] 
Another  and  smaller  case,  of  which  1  have  heard  oidv  latelv, 
Kof  interest  as  having  been  set  up  by  a  powerful  body  which, 
perhaps,  ought  to  have  known  better.  A  new  station  has  been 
built  for  the  Metropolitan  Police  in  the  bottom  of  the  Chalk 
Valley  at  Kenley,  in  Surrey.  It  had  to  be  })rovided  with  a 
cess-pit,  there  being  no  drainage-system  there,  and  this  has 
l^een  made  more  than  30  feet  deep,  so  as  not  to  need  emptying. 
It  is  well  that  this  is  below  instead  of  above  the  East  Surrey 
SVaterworks ;  but  it  is  to  be  hoped  that  the  District  Council 
rill  take  some  steps  to  make  the  Metropolitan  Police  move  on, 
n  a  sanitary  sense.  The  County  Council,  unfortunately,  has 
»o  power  to  interfere,  or  1  should  imagine  that  Dr.  Seaton 
^oiud  have  something  to  say. 

It  is  more  pleasant  to  turn  to  cases  where  preventi>o 
measures  have  been  taken.  Such  a  case  has  lately  occurred  at 
ie  of  the  largest  of  our  southern  ])rovincial  watenvorks,  where 
■^e  possibility  of  contamination  has  led  to  extensive  work  being 
«5en  to  avert  it.  At  the  Bedhampton  Station  of  the  Ports- 
mouth Water  Co.  the  powerful  springs  from  which  tlie  supply 
'  got  have  been  bordered  by  a  i)()lluted  stream,  at  a  lower 
'^el.  No  proof  of  communication  has  been  found;  but  the 
'^nce  of  a  bad  neighbour  has  been  got  over  bv  divertiuij:  the 
i^^m  into  a  line  of  iron  pipes,  5  feet  in  diameter,  for  a 
'stance  of  more  than  half-a-mile,  be<^innin<T  some  way  above 
*^  Works,  where  communication  with  the  Chalk  is  cut  off  by  a 
^^ckmass  of  overlying  clay,  and  ruiming  southward  to  a  tidal 
."^ek  below  them.  I  believe  that  (with  the  exception  of  some 
pes  of  G  feet  diameter,  along  the  New  River)  this  is  the 
Sgest  set  of  pij^s  in  the  kingdom,  though,  of  course,  nothing 
Scalar  in  length. 

Some  of  the  London  Companies,  adopting  the  Ileport  of  the 
^JTil  Commission,  have  greatly  extended,  or  are  greatly  ex- 
uding, their  storage-reservoirs  and  their  filtering-beds,  thereby 
^tonly  ensuring  a  larger  supply,  but  also  a  better  one.  There 
Ho  need  now  to  enforce  the  advantage  of  filtraton  in  such  cases. 
One  may  allude  to  a  cause  of  damage  to  water  common  to 
pplies  afoDg  the  coast,  the  drawing  in  of  sea-water.  This 
|M)t  pollution  ;  but  when  it  goes  beyond  a  very  small  amount 
u  disagreeable  and  expensive,  the  water  becoming  practically 
dess  for  many  purposes.     The  most  notable  case,  and  one 


n>DKESS   TO  8EC11U>:    III. 


which  has  been  much  before  mi;  for  some  t!me,  is  Eastbonme, 
R  watering-place  of  deservedly  bigh  repute,  but  which  has 
probably  suffered  a  good  deal  for  some  two  years  past,  by  reason 
of  a  considerable  amonnt  of  sen-water  having  got  into  the 
public  supply.  The  works  arc  no  great  way  from  the  sea,  but 
tliey  supplied  the  ])opu]ation  for  luauy  years  satisfactorily. 
Great  increase  of  population  led  to  much-extended  pumping, 
and,  after  n  set  of  dry  seasons,  drawing  in  of  salt  water 
followed.  This,  unfortunately,  was  strengthened  by  an  ex- 
tension of  works,  one  of  the  galleries  having  been  driven  into  ' 
a  much  fissured  rock,  the  fissures  having  presumably  a  fairly  ' 
fi-ee  communication  with  the  sea. 

The  Water  Co.  took  steps  to  cut  off  the  specially  offending 
gallery,   and   was    forced    to    keep    ilown    the  water    in   it   by 
extensive  pumping  to  waste.     It  anncseil  a  set  of  springs  from 
the  base  of  the  Middle  Chalk  on  the  coast,  at  Holywell,  west-- 
ward  of  the  town,  which  yielded  nearly  half-a-million  gallons  a., 
day,  from  which  source  a  separate  supply  was  given  (for  i^otabl^^ 
purposes)  for  some  time.      A  trial  was  made,  though   unsuc^_^ 
cessfuUy,  to  get  a  supply,  by  deep  borings,  from  the  Lowe--^. 
Gi^eeusand,  that  fomiation  being  found  to  be  so  tliiu  as  to  1^^^ 
practically  of  no  account.     Water  was  also  taken  from  tl-v^^^ 
Lower  Chalk  by  a  shallow  well  near  the  foot  of  the  escarpme*:-^^; 
in   Wannock   Glen,   uorth -west ward   of   the   town.      FinalV-^- 
having  secured  a  site  in  a  Chalk  valley  near  Friston,  larg^^j' 
works  were  begun  there,  and,  as  I  write,  this  water  is  bei"»-jr, 
delivered  into  the  town  by  a  temporary  line  of  pipes  carri.^^ 
over  the  high  ground  of  the  Chalk  escarpment. 

I  am  glad  to  be  able  to  note  these  cases  of  Water  Comi>aiiiesJ 
doing  their  dutj'  to  their  consumers  at  great  trouble  and  «m 
pense.  Those  of  us  who  may  have  a  general  feeling  in  fay-o(ii4 
of  corpoi-ations  having  the  control  of  the  water-supply  should  i 
not  let  that  blind  us  to  the  fact  that  companies  can  cany  on  r 
their  work  properly,  and  in  some  cases  probably  bettor  thou 
corporations  could,  for  there  are  cases  where  a  company  can  tfo 
work  more  ouickly  and  can  spend  money  more  freely  than  is  in 
the  power  ot  a  locally  elected  hotly. 

Having  succeeded,  in  the  above  remarks,  in  getting  outsirfe 
the  boundaries  within  which  they  should  have  been  kept,  one 
is  tempted  to  continue  the  process  of  straying  further  aGeld 
from  one's  own  wide  domain,  and  to  notice  a  (piestion  of  public 
[Kilicy,  which  seems  to  be  unprovided  for  by  any  of  our  section!, 
and  so  may  fairly  fintl  a  place  in  the  cliemico-meteorologico- 
geologic  dust^bin,  especially  as  the  first  and  last  of  the  three 
sciences  generally  claim  that  nil  earthly  knowledge  coroes 
within  their  respective  territories. 
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Xt  seems  to  me  tliat  one  of  the  lessons  that  ought  to  be 
amt  from   the   Parliaraentarv  Bills    above -noticed    is    the 
Ivisability  of  some  sort  of  federation  in  the  matter  of  water- 
ipply  in  many  places.     One  saw  the  not  over-edifying  spec- 
acle  of  a  number  of  authorities  scrambling  for  water  from  the 
ame  source,  geologically,  and  got  or  to  be  got  by  the  same 
loeans :  every  man  s  hand   agamst  every  other  man !     As  a 
natter  of  fact  there  seemed  to  be  plenty  of  water  for  all,  with 
vraikble  sites  for  getting  it.     If  tiie  various  authorities  who 
lave  to  get  their  supply  from  the  common  source,  in  this  case 
.le  New  Red  Sandstone,  could  only  be  brought  togetlier  in 
•ome  bonds  of  brotherhood  much  expense  might  be  saved  to  all. 
In  the  case  of  companies,  formed  solely  for  the  supply  of 
vater,  this  could  be  brought  about  by  fusion.     As  an  example 
fa  widely  extended  business  of  this  sort  the  South  Stafford- 
tire  Waterworks  Co.  may  be  instanced,  its  distri(!t  having  a 
JDgth  of  40  miles,  with  a  breadth  up  to  20,  the  area  being 
bout  276  square  miles.     This  includes  4S  towns  or  parishes, 
OKmgst  them  being   Burton-on-Trent,   Cannock,   Darlaston, 
hidley,  Smethwick,  Tipton,  Walsall,  Wednesbury,  and  West 
'Wmwich,  the  total  population  being  over  560,000,  of  which 
Wt  460,000  probably  are  supplied,  the  water  being  mostly 
^  deep  wells  in  the  JNew  Red  Sandstone.* 
In  the  case  of  corporations  and  councils  this  fusion  of  course 
umot  be  made,  their  work  including  so  many  things  besides 

*  supply  of  water,  and  some  of  these  being  of  exceptionally 
•cal  interest.  It  often  happens,  however,  that  a  town  supj)lies 
^^  or  less  rural  districts  around  it  with  water,  or  takes  their 
^J'ge.  One  does  not  see  therefore  wliy  a  set  of  towns  or 
■l^r  local  authorities  should  not  be  able  to  combine  for  tiie 
''poac  of  having  joint-works,  whether  by  the  formation  of  a 
'ater  Board  or  in  what  other  method,  being  a  question  to  be 
^W  after  due  consideration.  This  is  sometimes  done  in  coni- 
''^tively  small  cases ;  but  one  would  like  to  see  it  extended  to 
'Ker  examples  and  to  include  existing  works. 

*erliaps  the  most  peculiar  case  in  the  kingdom,  as  showing 

*  need  of  combination,  is  that  of  the  chief  city,  wherein 
?nt  companies  hold  divided,  but  often  concurrent,  sway,  their 
■Wets  overlapping  in  a  most  elaborate  way.  We  have  many 
'^^dousl  a  City  of  London,  a  Municipal  London,  a  Water 
•^tlon,  a  Postal  London,  a  Police  London,  a  Registration 
Non,  and  perhaps  other  Londons,  with  boundaries  that  are 
ything  but  coterminous.     From  the  point  of  view  of  those 


Presidential  Address,  by  Mr.  A.  llill,  the  Company's  Eugi 
loeiujoii  of  Waterworks  Engineers,  1897. 


ineer,  to  the 
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who  prefer  that  the  water-supply  should  be  in  the  h 
company  rather  than  under  the  control  of  a  corpc 
would  surely  not  be  held  that  in  the  multitude  of  < 
there  is  wisdom.  I  have  long  wondered  why  the  Lor 
panics  have  not  strengthened  their  position  by  some  i 
combination.  A  federation  for  the  northern  side  of  th< 
and  another  for  the  southern,  would  have  been  of 
vantage,  and  is  as  much  division  as  there  should  be. 

Of  course  the  suggestion  of  federation  in  the  i 
water-supply  will  be  met  with  the  plea  that  there  are  : 
great  difficulties  to  be  overcome ;  but  difficulties  may  1 
as  things  that  have  to  be  overcome.  We  have  a  good 
engineers,  financiers,  and  such  like,  whose  chief  obj< 
getting  over  difficulties,  and  who  are  useless  if  they  a 
that  object.  I  was  about  to  include  lawj'ers,  but  a 
deference  to  the  opinion  of  many,  that  their  func 
create  difficulties,  a  view  which  I  don't  altogether  hol< 

Though  one  may  almost  despair  of  seeing  any  char 
number  of  water-authorities  as  regards  London,  surel) 
cases  our  corporations  and  councils,  urban  and  nira 
something  in  the  way  of  agreement  amongst  themselve 
benefit  of  the  public  which  they  represent,  and  in  this 
County  Councils,  with  their  wider  range,  should  help, 
the  healthiest  developments  of  our  piiblic  life  of  lat< 
the  increased  regard  for  local  government,  whether  by 
Municipalities,  Districts,  or  Parishes.  We  may  sure 
this  to  have  a  good  influence  on  public  water-supply  ; 
sanitary  questions. 

In  the  matter  of  combination  this  Congress,  and  espe< 
Section  of  it,  may  be  taken  as  a  good  example.  We 
as  the  representatives  of  distinct  pursuits,  banded  tog 
for  the  special  interest  of  each,  but  for  the  good  of  al 
work  for  the  public  good.  We  are  divided  into  three 
and  this  one  has  again  a  triple  division.  In  our  work 
I  hope,  adopt  the  motto  that  goes  with  the  three-legge< 
of  the  Isle  of  Man,  Quocumjue  jeceris  stabit 

Postscript^  October^  1897. — The  need  for  some  pro 
sources  oi  public  water-supply,  whereby  their  conti 
may  be  avoided,  is  being  strongly  shown  by  the  on 
enteric  fever  at  Maidstone,  the  only  apparent  cause 
is  polluted  water.  The  number  of  cases  has  reache( 
1600,  and  the  disease  luis  spread  to  other  places. 
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CONFERENCE  ON  RIVER  POLLUTION. 

ADDRESS. 

Bt  Major  Lamorock  Flower,  F.R.Met.Soc., 
Sanitary  Engineer,  Lee  Conservancy  Board. 

President  of  the  Conference. 


f this  "record  year"  I  deem  it  a  high  honour  to  be  selected 
'  preside  over  this  Conference,  and  I  venture  to  hope  that 
■Be  practical  and  useful  results  will  follow  our  considenition 
«  subject  which  is  certainly  by  no  means  an  unimportant 
Vtch  of  sanitation. 

1  think  it  will  be  admitted,  nay,  we  have  high  authority  for 
e  assumption,  that  if  we  wish  to  succeed  in  an  undertaking, 
5  should  meet  in  conference,  discuss  the  subject  from  all 
ints  of  view,  learn  from  each  other's  experience,  perchance 
|Dfit  from  others'  failures,  and  having  formed  conclusions,  act. 
fireover,  at  these  meetings,  and  especially  in  the  discussions 

EfKirs  which  are  contributed,  many  words  of  great  value  are 
n,  which  otherwise  would  have  remained  unsaid,  words 
*ich  perhaps  may  leave  their  impressions,  and  also  be  found 
practical  use  in  the  future,  and  we  can  realise  the  fact  that 

"  Many  a  shafl  at  random  sent, 
Finds  mark  the  arclier  never  meant." 

l^e  live  in  a  practical  age,  the  general  endeavour  seems  to  be 
(pt  the  greatest  amount  of  efficiency  at  the  lowest  possible 
•t,  and  in  carrying  out  a  great  public  good  we  must  try  to 
P'ene  as  much  as  is  possible  the  private  interests  which  are 
*cted — ^for  while  we  look  after  our  public  health,  we  must 
Jneglect  our  trade. 

When,  forty  years  ago  the  Apostle  of  Sanitation,  the  late 

f  Edwin  Chadwick,  K.C.B.,  presented  me  with  copies  of  the 

•ports  of  the  First  Board  of  Health  and  made  me  a  disciple, 

oeiug  at  the  time  one  of  the  governors  of  a  military  college 

which  I  was  a  professor,  and  which  was  under  the  direct 

tionage  of  the  Koyal  Duke  who  is  now  President  of   the 

mitary  Institute,  I  little  thought  that  I  was  destined  for  the 

aque  position  which  I  occupy  of  being  the  iirst  appointed 
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and  then  the  only  officer  in  the  Kinpflom  in  charge  of  a  water- 
sliod  area  for  the  purposes  of  sanitation. 

The  Lee  Conservancy  Board,  whom  I  have  had  the  hononi 
to  serve  for  upwards  of  twenty-six  years,  is  the  senior  body  oi 
Conservators  in  the  realm,  and  dates  its  origin  from  the  reign 
of  Khig  Henry  the  Sixth,  a.d.  1424;  by  "the  Lee  Con- 
servancy Act,  18()8,"  it  was  charged  with  the  duty  ol 
preserving  the  purity  of  the  water  of  the  River  Lee  and  its 
tributaries,  in  addition  to  its  somewhat  limited  functions  ol 

f  reserving  and  keeping  open  the  navigation  of  the  river  froin 
lertford  to  the  Thames — this  gave  the  Conservators  control 
over  the  entire  watershed,  an  area  of  about  600  square  miles, 
from  which  a  considerable  proportion  of  London  water  supph 
is  drawn;  and  they  constitute  the  first  public  body  in  the 
Kingdom  having  charge  of  the  whole  catchment  ai'ea  of  a 
river. 

This  fact  first  im])ressed  me  with  the  notion  that  tk< 
formation  of  simihirly  constituted  authorities  over  the  entir 
Kingdom  would  be  valuable  as  a  means  to  the  desired  end  ci 
purifying  our  rivers.  This  I  set  forth  in  a  Paper  which  as 
member  I  read  at  the  Conference  on  Health  and  Sewage  c 
Towns  at  the  Society  of  Arts  in  May,  187fi,  in  these  words: — 
"  If  we  are  to  have  our  rivers  purified  the  whole  countr}''  shoul 
be  mapped  out  into  districts,  each  under  a  competent  sanitar 
officer,  who  should  have  large  powers,  under  Conservancj 
Boards  formed  to  legalise  his  acts.' 

This  fact  becomes  still  more  firmly  established  as  years  oi 
experience  i>ass  on.     I  submit  that  the  watershed  line  is  the 
ju'oper  boundary  of  such  districts ;  the  idea  is  slowly  but  surelv 
developing,  and  the  reason  why  1  say  the  boundary  of  such 
jurisdiction  should  be  the  watershed  is,  that  often  in  the  upper 
tributaries  of    a  main  river  most   dangerous  pollutions  eiositf 
such  as  ditches  into  which  the  refuse  of  villages  and  Urgp 
residences  passes,  often  containing  pollution  from  trade  refnsef 
which  refuse  decomposes  and  is  ready  to  be  washed  forward  to 
the  main  stream  by  the  next  heavy  rainfall. 

As  one  outcome  of  the  recommendations  of  the  last  Boy** 
Commission  on  London  Water  Supply  in  1892,  at  which  Iwa* 
a  witness,  the  conservators  of  the  River  Thames  have  ht« 
their  jurisdiction  extended  to  the  whole  watershed ;  after  ftf 
many  years  being  only  in  charge  of  a  limited  area  of  country 
on  either  side  of  the  banks  of  their  main  river.  It  would  ^ 
interesting  to  learn  how  prevention  of  pollution  is  managed  in 
this  large  watershed.  We  have  recently  heard  much  of  the 
condition  of  the  lliver  Brent,  one  of  its  tributary  streams 
and  apparently  much  friction  between  the  local  authorities; 
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action  of  the  Middlesex  County  Council  ;  the  Local  Govern- 
ment Board;  and  ultimately  questions  in  the  House  of  Com- 
mons. This  leads  me  to  speak  of  the  manifest  im{)crfectioiis 
of  the  law  in  respect  to  pollution  of  rivers.  I  think  it  well  to 
put  this  in  the  forefront;  and  in  as  few  words  as  possible,  will 
call  the  torchlight  of  history  to  our  aid  in  considering  it. 

I  find  from   Hansard   that    the   first    practical   movement 
towards  the  end  came  about  when  an  attempt  was  made  in 
llJoo  to  get  a  clause  in  the  "Nuisances  Removal   Bill"  ex- 
tended so  as  to  include  all  manufacturinc:  refuse  of  a  foul  and 
XMsonous  nature.     The  clause  in  question  proposed  to  impose  a 
penalty  of  £200  for  discharging  gas  refuse  only  into  the  rivers 
-the  attempt  was  not  successful, 
hi  1861  a  number  of  noblemen  and  gentlemen  associated 
hemselves     together    under    the    name    of     the    "Fisheries 
Preservation   Association"   for  the   purpose  of  obtaining  an 
oactment  against  "the  poisoning  and  polluting  of  rivers,"  and 
twas  due  to  the  exertions  of  this  body  mainly  that  "The 
Umon  Fishery  Act  for  £ngland  and  Wales"  was  obtained  in 
hat  year. 

The  work  of  the  Fisheries  Preservation  Association  is  still 
uried  on,  and  the  action  of  this  body,  on  the  Council  of 
'Inch  I  have  the  honour  to  be,  and  whose  President  is  one  of 
w  Vice-Presidents  of  this  Conference,  has  been  of  great 
^ce  in  protecting  streams  from  pollution. 
I  find  that  so  late  as  18*J2,  and  at  my  suggestion,  a  letter 
^  addressed  to  each  County  Council  soliciting  them  to 
Ppoint  sub-committees  in  their  respective  districts  to  taki» 
*^arge  of  the  streams,  and  pointing  out  that  in  cases  where 
"^ter  flowing  down  was  received  in  an  impure  state  from  the 
[*ndary  which  was  controlled  by  another  County  Council,  tlu» 
^cils  thereby  affected  should  form  Watershed  Boards  which 
^d  have  charge  of  the  entire  water-producing  ari»a. 
This  would  not  create  any  new  authority,  and  it  was 
'iS^ted  that  the  united  action  of  the  County  Councils  could 
^fail  to  result  in  securing  a  better  preservation  of  the  ])uiMty 
'  onr  rivers* 

ft  is  interesting  to  note  that  very  satisfactory  replies  were 

*dved  to  these  recommendations,  and  in  several  instances 

i^Jgress  was  made  in  the  direction  indicated. 

rnote  that  in  1884  and  in  1892,  in  view  of  a  visitation  of 

^era,  I  addressed  letters  to   all   the  officials   of   Sanitjiry 

Athorities  in  the  Lee  Watershed,  askiuij  them  to  be  vimlant 

Sleeping  detail  pollutions  out  of  the  streams;  this  was  nobly 

Wponded  to,  and  much  pollution  abated. 

00|  threatened  evils  may  be  blessings  in  disguise ;  why  must 
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we  ever  require  fear  as  a  spur  "to  prick  the  sides  of  oi 
intent?"  Why  not  be  ever  watching?  Why  earn  the  r 
proach  of  cowardice?  It  has  been  said  and — "'Twas  ev 
thus !  "—that  :— 

•*  When  the  Devil  was  sick, 

The  Devil  a  monk  would  be. 
But  when  the  Devil  got  well. 
The  Devil  a  monk  was  he." 

But  to  proceed  in  proper  order  with  our  historical  facj 
In  1862  cholera  appeared  m  China,  and  the  fear  of  its  reachii 
Europe  caused  public  attention  to  be  directed  to  the  impurii 
to  tlie  air  caused  by  alkali  works,  and  to  the  water  by  riv 
pollution. 

To  use  the  words  of  a  daily  paper  of  the  period,  "  A  siai 
Cholera^  tcith  all  its  horrors,  appeared  as  a  terrible  but  wholesof 
monitor  to  teach  the  people  respect  for  the  laws  of  Health,  a: 
to  terrify  England  into  the  essentials  of  public  cleanliness.'^ 
dread  was  established,  and  for  a  while  sanitarians  were  to  tl 
fore. 

In  1863  the  Alkali  Act  was  passed,  pollution  of  the  atmosphe 
was  abated  to  a  certain  extent,  but  no  action  was  taken  as  to  tli 
purification  of  the  water. 

In  1864  and  1865  two  Bills  were  introduced  into  Parliament 
first,  one  for  Scotland,  and  then  one  for  England  ;  the  outconi' 
was  the  appointment  of  two  Royal  Commissions,  who  issuer 
comprehensive  Reports.  The  Commissioners  found  that  rive; 
pollution  was  rampant,  the  beauty  and  usefulness  of  almos^ 
every  stream  in  the  kingdom  was  destroyed  and  converted  froD 
an  effectual  healthful  agent  into  a  pestilential  poisonous  nuisance 

Remedies  were  suggested  by  the  Commissioners,  and  thej 
also  stated  as  their  opinion  that  the  adoption  of  the  remedied 
proposed  could  not  inflict  injury  upon  the  manufacturers,  but 
would  actually  save  them  from  inflicting  injury  upon  themselve* 

I  think  we  may  take  it  as  a  fact  that  there  i^  not  a  sinp* 
polkition  for  which  there  is  not  a  remedy,  which,  in  many  caseSi 
would  benefit  the  manufacturers.  If  not  already  showHj 
Chemical  Science  is  sure  to  find  out  some  means  of  purifyioJ 
or  cleaning  effluents  from  factories  which  will  be  effective  hD" 
remunerative ;  and  if  manufacturers  ceased  to  discharge  refo* 
into  the  sewers,  the  treatment  of  sewage  at  the  outfall  wonla 
be  rendered  less  difficult.  At  present  sewage,  to  use  the  word* 
of  the  late  Dr.  Tidy,  is  a  complex  fluid,  very  complex, 

A  River  Pollution  Bill  was  introduced  into  the  House  d 
Lords  in  1873 — following  this  came  objections  from  a  section o 
manufacturers — but  looking  to  the  gravity  of  the  evil,  althoog 
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tlie  objections  were  fully  considered  by  a  Select  Committee,  the 
Bill  i)as3ed  the  Upper  House,  and  was  reported  to  the  House  of 
Commons  on  26tn  July,  but  too  late  for  its  adoption  in  that 
session  of  Parliament. 

Iul875  another  attempt  was  made  to  pass  a  Bill  "for  the 
lietter  prevention  of  the  pollution  of  rivers,"  the  Bill  was  sent 
to  the  Commons,  but  never  reached  the  Committee  sta<re. 

But  in  1876  the  River  Pollution  Prevention  Act  was  passed, 
wd  much  ho|)e  was  expressed  that  the  jmblic  would  at  no  far 
distant  date  be  freed  from  this  *'  national  evil." 

To  quote  l^lilton  : — 

"  What  reinforcement  we  may  gain  from  hope, 
If  not  what  resolution  from  despair." 

No  pood  fortune  attended  this  Act,  and  it  was  soon  evident 
"*t  while  its  prohibitions  were  distinct  and  decisive,  enal)lin<{, 
utnot  oblitjjatory,  powers  were  conferred  on  Sanitary  Authori- 
*s— the  very  people  who  too  often  were  the  greatest  polluters, 
>d  to  enforce  the  Act.  Is  it  a  wonder  then  that  few  results 
allowed,  and  the  public  had  to  look  with  admiration  or  the 
•^■jerse,  at  the  '* masterly  inactivity"  of  some  public  bodies,  on 
hich  it  is  said  they  pride  themselves,  the  rates  are  kept  down, 
lit  the  rivers  remain  polluted. 

mrs  pass  on,  and  still  no  efficient  legislation  has  been 
^ved  at,  no  effective  Act  of  Parliament  has  been  passed  up  to 

*  present  hour,  althoutrh  many   attempts  have  been  made, 
'^so  late  as  the  present  session  of  Parliament. 
Sogreat 

Mfti 

fectii 

■*  to  induce  and  secure  prompt  and  effective  legishition  for 

*  suppression  of  the  pollution  of  the  streams  and  water- 
'I'ses  of  the  country.-    The  Council  was  formed  from  Members 

prominent  public  bodies,  myself  amongst  the  number.  We 
*6 fortunate  in  arousing  much  public  interest,  largely  attended 
stings  were  held  in  the  Mansion  House  of  tlie  City  of 
Jdon,  by  grace  of  the  Lord  Mayor,  in  lS?<o  and  \Mi\ ; 
Bill  was  drafted  by  a  distinguished  member,  who  is  a  Vice- 
^identof  this  Conference,  and  it  was  introduced  into  Parlia- 
At  but  did  not  succeed. 

The  Society  has  now  ceased  to  exist,  for  it  did  not  receive 
5  encfiuragement  which  it  deserved. 

At  the  Meeting,  10th  March,  188B,  the  present  Lord  Chief 
itice  said:  "Nothing  effectual  will  be  done  till  the  Country 
JX>UK*d  to  such   a  pitch   as  to  make  it  necessary  for  the 
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Govoniment  of  the  day,  whatever  it  might  be,  to  take  the  gre 
question  in  hand." 

At  the  Siune  time  we  have  to  remember  that  in  many  case 
to  drive  the  manufacturers  to  keep  their  refuse  out  of  tl 
rivers  would  niise  the  question  of  easements  and  prescript! 
ri::lsTs  and  endanger  the  existence  of  the  population  center 
in  thes<»  riglits. 

We  :uv  thus  forced  into  consideration  of  the  conditio: 
affivti.\l. 

Primarily,  the  national  health,  next,  the  well-being  of  tl 
{HVj^le  living  on  the  banks  of  rivers,  and  last,  not  least,  tl 
etYtvis  of  river  ix>llution  on  the  means  of  enjoyment  ai 
nvn\ntion  of  the  ixH>ple  of  this  country. 

1  must   not   omit  to  note  the  passing  of  the  Private  Act 
tlio  Mersi\v  and  lr>vfll  Watersheds  in  1892. 

Knouglu  however,  of  history,  enough  of  comments  ( 
inetKoiont  legislation.  I  dealt  somewhat  freely  with  thequestic 
of  '*  Kouliug  of  Streams,"  in  a  Paper  which  I  read  at  o 
i\Mii:ri^>j>  5it  IWton,  in  the  Jubilee  year,  1887,  and  ten  yeai 
further  alnu^t  dailv  ex^^rience  has  not  changed  my  views.  Tl 
n^uKxiies  aiv  mainly  **  improced  leffislatiorij  abolish  all  sped 
o»\:!**A<  X ''  ^xtmptionf  and  tiioke  the  fouling  of  aireains  a  pen^ 


h\  n\v  iud^ment  much  mav  be  done  bv  indi\ndual  action.  I 
Ki\er  Poluition  no  half  measures  must  be  adopted.  What  th 
vvuutrv  iVvjuin^s  is  a  tinn  and  sound  Act  of  Parliament  havia 
v\»mjnil>\>rv  and  not  permissive  tx>wer8,  entrusted  to  competec 
nun  to  carrv  out,  admin  is  terevi  in  each  water-shed  by  a  ma 
^\  hv»  bv  liis  jvr^onul  influence  can  induce  polluters  to  abate  the: 
uui>auvv>,  not  uo\.vssarily  an  autiKrat,  but  one  who  knows  ho' 
tv»  excivise  the  duty  entrusttnl  to  him  with  judgment  and  firtf 
uv'>>,  iiv^vcrned  hv  l^onservaney  Boards,  to  legalise  the  acts  ^ 
MU'h  orViviaU  1  find  that  it' nays  to  "ask"  for  that  whic 
tho  i.\uin>  might  '•  evnu|x*l.'*  Nothing  exasperates  a  manmoJ 
thuu  Uinij  served  with  a  *' notice."  Such  a  man  general! 
oxMisults  his  solioiti^r,  who  in  the  present  state  of  the  la^ 
UMiallv  gvts  his  client  out  of  his  trouble,  and  the  poUutic 
ixnupluiiu'vl  of  n.unuius.  We  should  by  all  means  attain  ot 
v^bjeot,  but  '*  if  it  Iv  jHV>sible  "  without  offence,  and  tact  goj 
iniu'li  furtlior  and  is  far  less  expensive  and  more  satisfactory  > 
iv>uh  than  piv^wvliuvjs  in  the  Courts  of  Law. 

Although  on  this  ooeaslon  I  do  not  purpose  to  say  much upo 
iviuovlial  measures,  and  would  rather   influence   discussion  o 
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wch  matters,  I  have  no  idea  of  enteriiirr  ujk)!!  the  oft-trocMoii 
roaJ,  the  Sewaj^  Question,  which  will  prubably  bo  dealt  with  in 
one  of  the  sections  of  the  Conpress.  I  must  refer  in  general 
terras  to  some  conditions  affecting  our  subject. 

There  is  one  word  which  is  easily  nnderst^)od,  and  wliich  lii».s 
«t  the  root  of  the  mischief,  it  is  waste.  There  is  no  waste  in 
Mature;  why  do  we  not  put  our  rivers  to  the  purpj)ses  for  wliich 
thevwere  intended,  for  wa tor  supply,  for  national  enjoyment? 
In  China,  where  fish  forms  a  considerable  proportion  of  the  UhuI 
rf  the  population,  much  care  is  taken  of  the  purity  of  the  rivers, 
lo  puliation  by  sewage  is  permitted,  all  refuse  is  dis|)osed  of  on 
the  land.  Why  are  we  behind  the  Chinese?  Must  the  nation, 
*ho,  although  much  below  ancient  Rome  in  sanitary  matters, 
Wat  the  head  of  the  civilization  of  the  present  day,  have  to  go 
^  China  for  instruction  ?  No  sewage  pollution  should  ever 
wter  a  stream,  least  of  all  one  out  of  which  drinking  water  is 
drawn.  But,  alas,  the  water-carrie<l  sewage  of  towns,  in  some 
'^  protected  by  special  clauses  in  Acts  of  Parliament,  still 
either  entirely  or  imperfectly  purified,  or  escaj)ing  by  our  old 
enemy  **  the  backdoor,"  so-called  storm- water  overflows,  passes 
into  onr  streams*  wasting  that  which  should  produce  food  by 
J'anuring  onr  soil,  an  operation  which  is  now  largely  performed 
"}'  imported  fertilizers  from  abroad. 

Some  years  ago  an  eminent  agriculturist,  who  j)erha|)s  was  in 
Wvance  of  the  age,  said  that  the  dinner  of  to-day  sliouM 
l^uce  the  dinner  of  that  day  twelvemonth.  Tiiis  was 
Pjactically  brouccht  out  by  one  of  our  Vice-Presidents  in  liis 
^residential  Address  to  the  Meeting  of  tlie  Society  of  Chemical 
»ndustr\',  of  which  we  are  both  members,  at  the  annual 
B^eetin^;  held  in  Dublin  in  1«9L 

**K properly  utilised  the  sewage  of  a  country,  togetlier  with 
^n^  organic  remains,  such  as  the  bones  and  the  blood  of  animals 
^'^^h  have  been  killed,  should  provide  a  fresh  supply  of  focul, 
*^li  for  the  inhabitants  of  that  country." 

**If  instead  of  sending  excreta  into  the  water,  they  were 
^^unied  to  the  soil,  the  whole  of  the  matter  taken  from  it  to 
^food  would  have  been  restored,  and  be  available  for  the 
^  cmps  for  man  and  beast." 

"Ut,  again  to  quote  from  the  address,  "  We  throw  away  our 
^nse,  impoverish  our  soil,  and  waste  our  resources  by  buying 
'*'>»titutes  from  foreign  countries." 

ii  consi<iering  the  question  of  the  purification  of  our  rivers, 
''B  should  diWde  the  subject  into  two  classes,  /i/'^<,  the  streams 
•'Wn  which  water  supply  is  drawn,  or  at  all  events  tlioM» 
ortions  of  the  watercourses  which  are  above  the  intakes  of 
oy  water  supply;  and,  «eco/i(/A/,  those  streams  from  which  no 
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drinking  water  is  Jrawn,  or  thoae  parts  which  are  below  sufh 
iiit!ikc-8. 

Non-  it  is  a  curious  fact  that  in  the  Lee  Conservancy  Act, 
18l!f^,  which  I  take  for  the  puq>ose  of  Jllnfttration — and  which 
to  quote  Lonl  Russell  of  KiHowen,  "is  an  epitome  of  all  the  evils 
which  follow  the  existing  state  of  the  law" — no  snch  (fistinction 
h  made,  and  it  is  implied  by  its  special  clauses  that  the  sanie 
degree  of  purity  which  is  required  at  Luton,  almost  at  the  river 
source,  should  obtain  at  Hertford,  Tottenham,  and  West  Ham, 
the  two  latter  places  being  miles  below  the  Water  Companies' 
intakes. 

Common  sense  naturally  rebels  against  this,  and  1  have  never 
reported  on  stringent  requirements  al  the  two  latter  places. 
The  sewage,  according  to  the  Act,  is  to  he  purified  by  "the  l>est 
known  practicable  process."  Can  anyone  answer  the  cjuestion, 
"What  is  iti" 

It  is  much  to  he  regretted  that  pollution  from  Hertford  i*. 
legalised,   an   action   fouglit  by  the   Conservators  against  tli^^ 
Hertford  Authorities  in  1B84  having  been  lost  on  legal  grounds.  ,^ 
and  the  Authorities  not  unnaturally  stand  upon  their  lega_"^ 
position. 

A  word  now  about  standards   of  purity.      My  experienc^^aj 
shows  that  it  is  a  wise  policy  to   omit  them  from   Acts  • 
Parliament  in  respect  of  River  Pollution. 

Discharges  of   effluent  sewage,  or  effluents  from   factori^e 
must  be  governed  as   to  their  condition  by  the  volume  a-T 
velocity  of  the  streams  into  which  such  effluents  have  to  p^. 
and  it  would  be  a  ditticult  matter,  indeed  it  would  be  almost 
impossibility  to  deiise  a  generally  to  be  adopted  standard, 

I  rather  tend  to  the  freedom  of    action  of    the  official 
charge,  who,  as  I  have  before  saiti,  should  be  competent 
deciae  on  the  matter;  for  my  part,  I  always  submit  a  duubtfij/ 
case  to  my  consulting  chemist 

We  must  tiy  to  get  rid  of  our  sewage,  at  all  events,  m 
reasonable  cost,  but  if  at  a  loss,  surely,  again  to  quote  from  twjv 
friend's  address,  "the  preservation  of  springs,  streams,  aticf 
rivers  from  poisonous  contamination  Is  of  infinitely  greater 
importance." 

80  much  then  for  sewage;  we  must  approach  now  the 
difficult  question  of  pollution  from  trade  refuse. 

There  is  an  enormous  amount  of  waste  in  discharge  of  trade 
refuse  into  streams.     Curiously  enough,  there  is  one  prohibiliiin 
in  the  Rivers  Pollution  Act,  the  discharge  of  ashes  is  forbiiMen;  j 
this  may  be  welt  so  far  as  silting  up  of  streams  goes,  hut  I  J 
submit  that  the  reasonable  passage  of  ashes  into  streams  hasi 
sa\ed   many   a   river  from   becoming   badly  polluted,  indeedl 
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passing  of  foul  effluents  through  ash  filters  has  boon  recom- 
mended for  purification. 

I  spoke  just  now  of  the  resources  of  the  clieinist,  and  I 
rannot  refrain  from  quoting  yet  once  more  from  the  ail<hvss  to 
vhich  I  have  referred : — 

"May  we  not  hope  that  the  **  Chemical  Enqineer^^  who  lias 
already  turned  to  value  so  many  waste  j)roducts,  primarily  for 
the  good  of  the  manufacturer,  but  necessarily  also  for  tho 
p»d  of  the  country,  will  find  some  means  of  saving  this 
tnormoDS  loss." 

The  author  spoke  practically  as  well  as  prophetically,  for 
^t  of  a  discharge  of  soap  lees,  which  formerly  passcrd  into,  and 
H'utedthe  River  Lee,  his  firm  had  by  abating  the  nuisance, 
*nd  evaporating  the  glycerine,  derived  consicka'able  j)rofit. 

I  trust  we  may  hear  from  other  manufacturers  equally  satis- 
tactory  results  iFrom  recovery  of  waste  products,  and  so  con- 
certing our  waste  into  profit. 

'have  spoken  of  water  supplies  from  rivers,  and  their  pro- 
*wion  from  pollution. 

»»e  have  machinerv  for  controllin<j  and  safeirnardiuir  onr 
*ater  supplies,  but  no  efficient  control  to  safegujird  its  sources. 

Hrought  this  matter  before  the  inquiry  held  in  the  City  of 
^ndon  in  18il0,  as  to  the  question  of  metro|Mditan  water 
l^J^ply?  of  which  Sir  Guyer  Ilunter,  our  registrar,  was  pre- 
!!^^nt,  and  to  which  I  was  a  witness ;  and  again  before  tlit» 
Ip'al  Commissioners  on  Lcmdon  water  in  lS*>i\  and  pro[»oSL'd 
"*at  as  there  is  in  the  water  department  of  tlu»  Local  (Tovi-rn- 
^fnt  fiotird  a  "  Water  Examiner,"  so  should  there  be  an  *'  In- 
^l^ctor  of  the  sources  of  supply." 

•^s  one  often  finds,  ideas  are  not  born  singly.     The  Tiines 

Jf^th  August,  1M84,  writing  on  the  subject,  pro]>oses  almost  a 

'J^  arrangement : — *'Tlie   matter  shouhl    be  dealt  with   as  a 

"*^'^le,  and    by  an  authority  armed  with  larger  powers  tiian 

V|'«e  which    the     conservators,    possess,    not    necessarily    a 

dictator." 

.*An  officer  with  ample  powers,  acting  under  the  authority 

the  Local  Government  Board,  who  should   U*galiso  liis  acts, 
*^dwlio  ought  to  instruct  all  the  officials  and  authorities  under 
.  ?J'  Act  of  Parliament  affecting  the  public   Health  to  afford 
«Un  eveiy  assistance." 

-This  recommendation  has  not  yet  borne  fruit,  and  we  prefer 
^  Cast  about  for  new  stmrces,  rather  than  protect  and  improve 
'"^e  we  have. 

Perhaps  a  short  sketch  of  my  practice  and  the  mode  whicli  I 
•^pted  on  my  appointment  in  1871  may  not  be  considered  a 
Ueless  object  lesson.     I  shall  be  glad  to  hear  others'  experience. 
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First  I  impressed  my  Board  with  the  fact,  only  too  evident,  tha 
for  a  long  time  we  could  only  hope  for  amelioration  of  conditions 
and  that  entire  abatement  of  pollution  was  out  of  the  questioi 
for  the  moment.  Then  came  the  consideration  how  to  proceed 
I  first  placarded  the  whole  watershed,  setting  forth  the  require 
ments  of  the  Act  of  Parliament  and  the  penalty  to  be  enforce< 
for  non-compliance,  this  was  necessary  to  effective  movement 
further,  I  established  a  system  of  correspondence  over  th< 
whole  area;  and,  in  perfect  confidence,  I  am  made  acquainte< 
with  everything  which  goes  on  in  my  special  duty ;  beyond  this 
I  take  in  all  the  Newspapers  of  note  in  the  area  and  an 
constantly  visiting  districts  at  unexpected  times,  try  to  b< 
*^  unseen  yet  ever  near,"  and  note  the  most  insignificant  detail 
From  the  first  I  have  set  my  face  against  prosecutions ;  I  knov 
practically,  and,  therefore,  make  the  recommendation  hereia 
before  referred  to :  Ask  rather  than  try  to  compel  and  yo' 
stand  a  fair  chance  of  success. 

Looking  to  the  question  from  all  points  of  view,  and  wfe 
nigh  in  despair  of  obtaining  such  an  enactment  as  will  coincic: 
with  the  views  of  all  persons  interested,  why  not  combine  - 
a  guild  and  endeavour  to  bring  co-operative  principles  to  o-i 
aitl  ?  Let  the  members  of  this  league,  which  I  propose,  act  uj^* 
the  principles  which  have  governed  the  Fisheries  Preservati  * 
Association,  with  which,  indeed,  it  might  be  incorporated  si 
vantageously.  The  individual  subscription  of  membership 
be  small,  but  the  aggregate  amount  should  be  large.  I  sub 
that  such  an  association  is  quite  possible,  and  if  propel 
organized,  it  may  meet  with  the  success  which  has  been  r 
markably  exhibited  in  other  societies  with  different  objecl 
We  all  know  that  "  sands  make  the  mountain,  moments  mai 
the  year,"  manufacturers,  fishermen,  riparian  landowners,  « 
may  combine  for  the  common  good,  and  pure  rivers— one  c 
the  delights  of  paradise — may  be  the  reward. 

What  is  this  conference  after  all — 'tis  but  a  means  to  »■ 
end — but  what  an  important  eiid!  Nothing  less  than  a  gre^^ 
factor  in  the  stability  of  this  vast  realm,  that  Empire  ot 
which  the  sun  never  sets;  for  has  it  not  been  truly  said — 
**The  strength  of  a  nation  lies  in  the  health  CF  1^ 
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CONFERENCE  OF 
MUNICIl'AL   EEPRESENTATIVES. 


By  Corsciixnn  B,  Womersley,  Chairman  of  the  Sanitary 
Committee  of  the  Leeds  City  Council. 

Peesident  of  the  Confekence. 


I 


foR  months  past  your  visit  to  onr  City  has  been  anticipated 
""ith  great  iuterest,  ami  your  presence  afifords  our  Sanitary 
C'ciBimitiee  much  pleasure;  allow  itie  in  their  name  to  tender  you 
■  'learty  welcome  to  the  City  of  LclkIs,  upon  whose  progress  I 
''esire  to  say  a  few  words. 

Leodsreceived  its  first  Charter  of  Incorporation  from  Charles 
'*•  in  lfi61.  This  continued  in  force  until  the  Municipal 
^^form  Act  was  passed  during  tiie  earlier  years  of  the  reign  of 

The  first  Leeds  Improvement  Act  dates  back  to  1755,  It 
""as  termed  an  Act  for  the  Enlightening  of  the  Streets  and 
"a-nes  and  Kegulatiug  the  Pavements  of  the  town,  the  Act 
*ta,|ei  that  Leeds  was  a  place  of  great  trade  and  large  extent 
'^'•th  many  streets,  narrow  lanes  and  alleys.  Power  was  given 
'^i  remove  any  nuisances  or  annoyancff,  which  might  exist  in  the 
'•ivn,  .■Vfter  all  these  years,  I  am  bound  to  confess  we  have  still 
**>iiie  nuisances  left  in  the  City. 

About  the  time  when  the  Queen  came  to  the  Throne  the 
^liole  system  of  Municipal  Government  throughout  England 
^*afi  reconstructe<].  The  Cor|K)ration  of  Leeds  was  enlarged  in 
l|*35  from  3fi  to  64  Members,  our  present  number. 

In  1837  two  very  important  Acts  were  passed  as  regards  our 
City.  One  was  for  the  better  lighting,  cleansing  and  sewering, 
tlie  other  for  the  better  supply  of  wal^r  to  the  town.  At  that 
time  Leeds  was  the  cliief  seat  of  the  woollen  industry,  and  the 
largest  and  most  populous  town  in  1  orkshire.  A  position,  I  am 
)>lad  to  say,  it  has  never  lost,  due  greatly  to  its  ejccellent  facili- 
ties for  water  carriage  by  canal  and  river. 

It«  chief  industries  at  that  time  were  flax  spinning,  woollen 
manufactures,  dyeing,  chemicals,  fire  clay  and  pottery,  loco- 
motive building,  machine  tool  making,  leatlier  Industrie:!,  paper 
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making,  linen  trades,  iron  smelting,  &c.     The  flax  t 
gone  out — on  the  other  hand  the  ready-made  clothing 
is  now  one  of  our  most  important,  giving  employment  to  ] 
30,000  persons,  mostly  women  and  girls.     Boot  manuf 
is  carried  on  to  a  large  extent  in  the  City. 

Such  a  variety  of  industries  serves  to  complicate  the 
conditions  in  our  midst. 

Allow  me  to  rapidly  review  the  Sanitary  progress  o 
during  Her  Majesty's  Reign. 

Population  and  Rateable  Value, — At  the  commence 
the  century  our  population  was  53,000  with  1 1 ,600  ii 
houses,  and  through  the  century  there  has  been  a  c 
increase  in  our  numbers  until  to-day.  We  have  wil 
borders  a  population  of  40i>,000  with  86,730  inhabited 
and  every  two  years  we  add  to  our  population  a  numb 
to  that  of  either  Harrogate,  Windsor,  Ossett  or  Durhai 

In  passing  let  me  just  state  our  rateable  value  is  £1,^ 
our  nett  debt  is  £4,797,540  3s.  4d.,  or  £11  14s.  9d.  per 
409,000,  one  penny  in  the  pound  producing  £6,022  16s. 

Our  rates  in  Leeds  are :  City,  5s.  lOd.  in  the  poun< 
Is.  4d.  in  the  pound ;  total,  7s.  2d. 

Water  Supply. — A  good  water  supply  is  undoubtc 
most  potent  factor  in  promoting  gooci  sanitation.  Befo 
the  water  supply  of  the  town  was  most  unsatisfactor 
derived  from  wells,  the  River  Aire,  and  from  rain  water 
At  that  time  it  was  no  uncommon  thing  to  see  long 
working  people  waiting  their  turn  at  the  wells.  But 
year  a  Com})any  obtained  an  Act  of  Parliament,  authori 
supply  of  water  from  the  River  Wharf. 

In  1852  the  Water  Works  were  transferred  to  the  Cor| 
In  1865  the  present  scheme  was  begun,  by  which  the 
supplied  with  excellent  soft  water  gathered  in  the  valle; 
Washburn,  fifteen  miles  from  the  Town  Hall. 

The  available  daily  supply  of  water  in  Leeds,  is  28 
gallons,  the  average  daily  consumption  being  over  14  \ 
while  over  73  millions  were  supplied  to  neighbourinj 
during  the  past  year. 

The  daily  average  consumption  by  meter,  for  trade  p 
is  just  over  four  million  gallons.  Thus,  Leeds  cannot  be  < 
with  having  an  insufficient  water  supply. 

Open  Spaces. — Another  factor  bearing  on  the  healtl 
people,  is  oj)en  spaces,  which  have  been  provided  with 
a  lavish  hand. 

Upwards  of  637  acres  of  land  have  been  dedicated  to  i 
use  of  the  public  for  ever.  These  are  comprised  in  i 
parks  or  recreation  grounds,  at  a  cost  of  over  a  quart 
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million  of  money.  It  costs  the  city  £7,fiOO  every  year  to 
muintain  these  open  spaces.  But  we  consicier  this  a  i^ood 
i^ivwtment  in  the  interest  of  public  Iicalth,  an<l  tht»sc  |»hiri's 
are  thin/rs  of  Beauty,  and  will,  it  is  to  be  hoped,  remain  t*)  the 
Citizens  a  joy  for  ever. 

In  1840  a  public  meeting  was  called  by  the  workin«ir  in«*n  of 
tlie  town  to  promote  sanitary  reform,  to  i)etitiou  the  Town 
Council  and  Parliament  on  the  subject. 

The  sanitary  conditions  amon^t  the  j)oor  was  most  wretched. 

At  that  time  a  public  exhibition  was  held,  and  the  jn-oceeds 
^inp  devoted  to  tlie  improvement  of  the  sanitary  conditions  of 
thejieople,  arising  from — 

1.  Prevalence  of  an  imjiure  and  infected  atniosphen*. 

^*  Presence  of  disease  arising  from  de]M>sits  of  animal  and 
^f{?.*tal)le  matter  for  want  of  a  proper  system  of  scaven^'ing. 

•^«  Great  disproportion  of  i)rivies  to  houses. 

iOUAvill  not  be  surprised  to  learn  under  such  circumstances, 
"W'knesswas  prevalent  to  an  alarming  extent  in  1^40. 

^f^er  Hospital. — Formerly  there  existed  an  li.stitiite  called 
|"<^ Iloiijte  ot  Recovery;  it  is  true  at  times  totally  inadnjuate 
''■''  dealing  with  the  m.ilignant  epidemic  fevers  then  very 
I'^valnit  in  Leeds;  but  from  that  time  much  has  been  done  to 
•'M^k  the  ravages  of  infectious  fever  in  our  midst. 

This  Institution,  moved  from  Vicar  Lane  in  the  wry  lieart 
^^  the  town  to  Beckill  Street,  was  from  time  to  time  enl:irL'«*d, 
^JJ'l  w;is  taken  over  by  the   Corimration   in   1>8.").      In    lM»t 

Ij,*^ Corporation  secured   the  Mnnston  Ilall  Estate,  (M.inprising 

'  a<'rex,  at  a  cost  of  £l(),()(H),  situated  about  three  m\\r>  from 
^^'ttntreof  the  town  for  tlie  erectit)n  of  achlitional   aceoni- 

llie  present  Hospital    will    provide    VM\    beds    for  general 
'^tioiLs  fevers  and  b^  for  small-pox.  and  it  is  int«'n<led  hiter 
,  ^rin^  the    total    number    up   to    HOO  beds   willi  eoin[>lete 
**yjJnistrative  quarters  and  disinfecting  station. 

.  ^'f^doubtedly   the  adoj)ti<m  of    the   notification   of    Diseases 
.^bvtlie  Council  in  1894  has  neces^sitated  a  great  extension 
hospital  accommodation. 

Mst  year  over  2,300  cases  were  notified,,  of  whom  72 »)  were 
*^n  to  the  Iios|)ital,  and  I  am  glad  to  say  under  the  wise  and 

I'^^'ul  managt^ment  of    our   Kesident    Medical    Ollicrr,    Dr. 

^fSon,  and  the  Matron,  Mrs.  Doran,  our  fever  hosj»ital  has 

^'flie  quite  popular  with  the  ])e(q)le,  and  we  have  no  difficnlty 

*  Persuading  persons  suffering  from  infectious  disease  to  go 

^^  hospital, 
during  the  last  five  years  750  patients  have  annually  passed 

^Uj;h  our  hospital. 
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I  trust  II  lai^  mimber  of  the  Xrerabers  of  this  Conffress 
will  tind  it  convenient  to  viait  Mansion,  Rnd  see  our  spletiditl 
hospital  gronnds.  And  I  would  draw  their  special  attention 
to  the  sixteen  separate  cottapes  built  for  the  accommodation 
and  isolation  of  families,  while  their  own  houses  ai-e  undergoing 
disinfection. 

IJii^otal  of  Sewage. — In  a  great  inland  town  like  Leeds  the 
disposal  of  its  sewage  is  a.  mnst  serious  problem.  When  [ 
mention  that  we  have  running  through  our  City  upwards  of  40') 
miles  of  main  sewers,  ranging  from  9  inches  to  8  ft.  9  in 
diameter,  you  will  realise  that  there  is  an  enormons  quantity  of 
sewage  to  be  dealt  with. 

In  1870,  after  many  experiments,  the  present  works  wer& 
erected  at  a  cost  of  £47,000,  our  population  was  then  2.50,01)0. 

The  system  adopted  is  that  of  lime  procipitiitioii,  with  targ^ 
settling  tanks,  through  which  the  sewage  flows  slowly,  deiKwitinE; 
as  it  goes. 

At  these  works  daily  we  are  treating  IG  million  gallons  C^-C 
sewage  at  a  yearly  cost  of  £7,0I'0,  and  the  pnritv  of  the  efBuet-^ 
is  much  greater  than  that  of  the  River  Aire  before  it  ent^^..^ 
the  City.  We  feel  we  have  outgrown  the  capacity  of  tlii?*,^ 
works.  The  minds  of  uur  City  Fathers  are  sorely  troulil,_»,j 
just  now  as  to  the  best  system  to  adopt  to  meet  the  growi»^ 
demands  of  onr  ever  increasing  population,  aud  the  diffictt.\^.. 
of  dealing  with  certain  trade  effluents. 

Seave7iginff. — Looking  backward  in  scavenging  matters  j^ 
I^eeds  seems  only  to  emphasise  the  progress  made  in  all  depm-j.  J 
ments.  fifty  years  ago,  an  army  of  panpers  swe|tt  oupfl 
streets  at  an  annual  cost  of  £206  paid  to  the  overset^rs,  '^v-|']^H 
complained,  not  without  reason  if  tliey  properly  did  their  w-ox-^^l 
that  the  pay  was  inadequate.  They  advanced  the  price  <^^H 
pauper  labour  to  £.'iOO  per  annum,  until  at  last  the  Corporate ci^^| 
were  forced  to  pay  the  guardians  6  pence  per  day  for  eac>h^^| 

tmuper  employed,  so  for  twenty  years  our  streets  were  cleansed  ^H 
ly  an  army  of  200  paupers.  ^H 

But  when  it  was  first  proposed  to  use  sweeping  machines  a  ^H 
great  outcry  was  made,  on  the  ground  that  the  machine  would  ^a  ^H 
away  with  pauper  labour,  as  it  was  stated  one  machine  wocmld  ^H 
sweep  nearly  400  miles  of  streets.  ^H 

Abont  this  time,  the  day  of  small  things,  six  horses  v^re  ^H 
partially  employed  watering  the  whole  of  the  streets.  Wiitiii  an  ^H 
application  was  made  for  three  more,  it  was  said  the  |>«or  ^H 
contractor  in  his  endeavours  to  meet  the  wishes  of  the  ratepayers  ^H 
had  lost  four  horses  by  over-exertion.  ^H 

The  cleansing  of  the  streets  passed  from  the  pauper  handi  ^H 
into   that  of   tlie   contractor,   but   at   the  present   time,  the  ^^M 
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Corporation  do  the  work  with  their  own  staff  of  men  ami 
horses  and  the  results  are  far  more  satisfactory. 

That  difficult  question  of  deal  in  j]^  with  refuse  has  to  a  great 
extent  been  grappled  with  by  the  aid  of  ft)ur  destructors, 
situated  in  various  parts  of  the  city,  where  all  tlie  solid  and 
unsaleable  refuse  collected  from  the  ashpits  in  the  city, 
nnmbering  41,000,  is  destroyed.  Annually  we  destroy  70,0(  0 
loads  of  refuse.  The  cost  of  burning,  including  all  charges,  is 
28.  per  ton.  In  that  amount  we  allow  3d.  as  the  cost  of  carting 
the  residual  clinker  away.  We  reckon  every  ton  of  refuse 
wsts  the  city  4s.  9d.  to  get  rid  of,  2s.  per  ton  burning  and 
2s.  9d.  per  ton  collecting  and  carting.  If  we  had  to  cart  the 
whole  refuse  out  of  the  city,  the  cost  would  be  much  higher. 

The  total  cost  of  constructing  four  destructors  was  £40,000 
wd  the  annual  working  expenses  are  £7,000.  The  average 
temperature  maintained  is  1,500  degrees  P^ahr. 

Forced  draught  by  metins  of  steam  jets  are  applied  to  each 
Iwtructor.  At  present  the  steam  power  is  utilised  in  mortar 
irinding.  It  will  be  of  interest  to  state  that  just  now  we  have 
»ne  destructor  under  repair,  that  has  been  working  over  twenty 
'ears. 

The  public  hardly  realise  the  vast  quantity  of  refuse 
lealt  with  every  year  by  the  corporation.  It  cannot  be  less 
h«n  130,000  tons  of  ash  refuse  alone,  and  if  tliis  had  to  be 
Grooved  by  rail,  it  would  require  a  train  of  17,0  0  trucks, 
Aching  from  Leeds  to  Manchester,  a  distance  of  forty  miles. 

1  feel  it  right  to  point  out,  that  the  change  from  the  old 
"^ration  to  the  reformed  corporation,  resulted  in  promoting 
'^siderable  sanitary  reform,  but  those  reforms  have  been  most 
"^^ed  during  the  last  twenty-five  years. 

*he  sanitary  work  of  this  city  is  carried  on  under  our 
**llent  friend,  Dr.  Cameron,  at  the  head,  with  a  staff  of  50 
™*pectors  and  clerks,  dealing  with  all  nuisances,  food,  drugs, 
^"sheds,  canal  boats,  &c.,  and  together  with  a  staff  of  lioO 
^  and  180  horses,  at  an  annual  cost  of  £67,i)7^5,  including 
^^!^  works. 

^^  comparison  with  former  days  the  people  are  well  protected 
^  health  dangers.  The  whole  department  is  daily  waging 
'Y^ith  dirt,  disease  and  death,  with  good  results. 

ft  is  impossible,  without  wearying  you,  for  me  to  speak  of  all 
«egood  work  done  by  this  department,  yet  more  than  17,000 
^^9  were  examined  last  year  by  our  inspectors,  leading  to 
fe  discovery  of  16,000  nuisances. 

In  nearly  9,000  houses  all  defects  have  been  remedied.  About 
"lOOO  articles  of  clothing,  &c.,  have  been  disinfected  at  our 
ation  during  the  past  year. 


I 


I 


I  Some  consider  the  deatli-rate  of  a  city  a  fair  criterion  of  its 
iL'Hlth  conditions. 
The  avi-ra^e  mortality  iu  Leeds  during  the  ten  years — 

IHCj  to  1875  28-4 

1K75  to  lft«5  23-7 

1884  to  181)5  21-1 

Tlirt-e  years  1804-5-6 UK 

During  last  year  we  registered  the  extremely  low  rate  of 
18-8. 

Of  the  nine  lar^e  cities  with  populations  eitceeding  a  quartecr- 
of  a  uiilliou,  only  two  places  had  a  death  rat*?  last  year  so  loix^ 
as  Leeds:  Edinburgh,  lli-B;  London,  IS'tl;  Leeds  18-8. 

This  prolongation  and  saving  of  life  during  1885-1*4  as  conx_ 
paivd  with  18(15-74,  represents  a  yearly  saving  of  over  2,8(k^ 
lives,  as  the  result  of  improved  health  conditions.  Or  t«  put  ^^ 
in  another  way,  picture  to  yourselves  our  noble  Victoria  H^Ji 
un  the  occasion  of  some  ))o|)u1ar  musical  festival.  The  seati«-j„ 
capacitv  of  the  floor  is  crowded  in  every  part,  all  availal^]^ 
space  for  standing  is  taken  up.  Now  the  impatient  croiv-,jg 
swell  up  to  the  Orchestra  until  it  can  hold  no  more.  Then  tlie 
gallery  is  tlironged  until  every  seat  is  filled. 

We  will  sup|:x)se  for  this  special  occasion  the  vestibule  is 
utilized,  and  soon  every  inch  of  space  is  occupied  bv  aii 
expectant  audience,  and  even  now  there  remains  an  overflow 
who  go  off,  it  may  be  to  the  refreshment  room  to  find  satis, 
faction  in  lieu  of  a  seat. 

Gentlemen,  that  vast  human  audience  (very  few  babies 
whose  mortality  raises  our  death-rate)  barely  represents  our 
annual  saving  of  life  in  Leeds,  compared  with  thirty  years  ago. 

Surely  no  money  value  can  be  put  on  this  saving  of  life  a«i(I 
the  increase  of  human  happiness  that  these  figures  disclose,  1 
am  proud  to  say  during  tlie  last  three  consecutive  years,  t-fce 
death  rate  has  been  only  19-1, 

To  a  large  degree  these  results,  eminently  valuable  to  Leecf  ^. 
may  be  taken  as  the  interest  on  capital  e.\pended,  and  t-  ^i« 
result  of  knowledge  diffused  in  the  application  of  saiiitJ«—  f?' 
science  in  many  directions  during  the  past  twenty-five  yea^   ts, 

I  cannot  close  without  referring  to  a  most  im|>ortant  unii^*i"> 
taking  the  City  Council  liave  on  nund  just  now,  tlie  eurryi —  ng 
out  ot  which  is  entrusted  to  the  Sanitary  Ctimmittee. 

Under  the  Housing  of  the  Working  Classes  Act,  181)0,  an 
of^cial  representation  was  made  by  our  vatue<l  medical  olficT^«rt 
Dr.  Cameron,  in  regard  to  an  insanitary  area  of  75  acres,  it^th 
a  iiri|)uhil.ion  of  15,(li)(l. 

TiiL-  Council  wisely  decided  to  deal  with  such  a  large  area  la 
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sections.  Of  the  above,  Ifi^^  acres  are  just  now  buin;:  (li*alt 
wirhuniler  l^art  1  of  the  Act;  an  ohIlt  liavin«x  bt^Mi  ol»t:iinfd 
onlv  last  year.  The  numbers  disphicetl  in  tliis  area  will  he 
•W4.  Accommodation  had  to  be  provided  upon  the  cU'ari'd 
an.'a  for  2.(H)()  persons  of  the  workini;  elass. 

The  n.^'ls^^n  that  led  to  this  most  im])ortant  Sanitary  improve- 
ment was  the  fact  that  in  this  ]>articuhir  area,  the  Mortality  was 
^  .  hiirlier  than  anv  other  district  in  Leeds.  Whih.'  tlie  di-atli- 
rute  in  the  whole  City  was  20'6  for  the  previous  three  years,  in 
tlii<  area  it  was  39*2/ 

Two  Inspectors  were  sent  down  by  tlie  Local  Government 
Board  to  hold  a  local  encpiiry  which  lasted  several  days  hut 
the  Rill  was  stoutly  opposed  in  the  House  of  Commons,  i)y  the 
owners  of  the  15  public  houses  situated  in  this  particular  area. 
In  the  House  of  Lords  the  opiM)sition  fell  away  somewhat,  hut 
the  Bill  was  still  opposed  by  the  owners  of  4  public  hou>e<. 

When  the  Bill  was  before  the  House  ot  Lords  an  antiipiated 
memW  of  that  distinguished  House,  in  the  so-calliMJ  interests 
of  some  property  defence  lea«jue,  moved  that  our  Hill  be  read 
tee  months  hence.  Now  this  enli(xhteued,  or  otherwise  Lord, 
Wniitted  he  did  not  know  anvtliin<T  about  Leeds. 

^eiitlemiMi,  how  much  Ioniser  are  lar^^e  Municii)alities  to 
^  subjected  to  crandmotherlv  Parliaments,  on  oeea>ioii'i  of 
Sanitary  or  other  improvements,  yurely  the  re])resentatives  of 
^he  j)e(>j,|e  in  our  City  and  town  Councils  uinler>tand  far  hetter 
^he  eoiiditions  and  the  requirements  of  their  town  than  a 
1*-*^  members  of  Parliament,  promiscuously  brout:;lit  toilet  her. 
•'laiiv  of  these  gentlemen  have  little  knowledi^e  or  sympathy 
*^^li  Municipal  life. 

To  obtain  a  seat  in  such  Councils,  a  Councillor  has  often  to 
rWn  far  more  votes  than  some  Members  of  Parliament.  He 
's  as  Well  (jualified  to  judge  of  our  city  ri'ipiirements  as  an  averaixe 
*lenilK»r  of  Parliament.  A  very  unnecessary  burden  is  placed 
^^  the  Municipal  Authorites  in  this  countv  in  havinir  to  i^o 
*P to  \Vestminster  and  there  through  the  li])s  of  professional 
^'^tjemen  lav  their  case  for  some  street  or  drainaire  improve- 
*'ent,  or  for  authority  to  borrow  money  tirst  before  a  Committee 
'^the  House  of  Commons  and  then  before  another  Coinniittei* 
**  the  Lords,  who  are  in  no  special  ^vay  qjialitied  to  jnd;^^  of  the 
^rifs  anil  demerits  of  our  scheme,  but  who  are  too  much  liable 
^  '>e  influenced  by  permanent  <»ff5cials. 

To  my  mind  this  is  a  subject  that  ought  to  engage  the  mind 

*'the  combined  Coqvoration  of  this  county.     If  we  must  have 

onie  kind  of    centralisation,  then    let   us    have    some    county 

mthoritv  to  deal  with  these  matters  within  our  countv  limits. 

And  why  should  not  the  legal  adviser  to  every  (.Corporation  be 
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conii^etent  to  lay  the  matters  affecting  his  own  city  or 
before  any  duly  authorised  authority  without  the  mtervi< 
of  Queen's  Counsels,  however  eminent.     I  have  never  he^ 
one  of  these  gentlemen  failing  to  take  up  his  retaining  fe» 
have  known  them  to  fail  when  the  case  came  on. 

If  this  reform  could  be  accomplished,  thousands  of  p 
would  be  saved  to  the  long  suffering  ratepayei's  of  this  coi 

In  closing  may  I   express   the  hope   that  every  Mun 
authority  represented  at  this  Conference  may  experience  i 
coming  years  such  improved  health  conditions  as  shall 
life  worth  living  in  all  our  great  cities  and  towns. 
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CONFERENCE   OF 
MEDICAL   OFFICERS    OF  HEALTH. 

ADDRESS. 

Br  E.  C.  Seaton,  M.D.,  F.R.C.P.,  F.C.S. 
President  op  the  Conference. 


SuitaQon  and  Sanitary  Organization;  their  SigniUcance  and  Yaloe 

in  Public  Healtli  Administration. 

^^  the  first  place  it  is  my  pleasant  duty  to  welcome  you  to 
this  Conference  at  which  I  liave  been  asked  to  take  the  chair. 
I  trust  it  will  be  an  interesting  meeting  and  one  wliich  will 
W  to  practical  results.  I  also  take  this  opportunity  of  con- 
gratulating the  chief  medical  officer  of  the  Local  Government 
^^^^  on  the  well  deserved  honour  he  has  recently  received 
^*  the  hands  of  Her  Majesty. 

Great  changes  have  taken  place  during  the  past  sixty  years. 

"hether  the  j)rogress  of  the  future  will  be  on  similar  lines  no 

one  will  venture  to  forecast.     But  history  shows  unmistakably 

^^  there  are  times  when  we  may  with  advantage  record  the 

^^'ling  which  is,  or  may  be,  or  should  be,  attached  to  certahi 

orus  in  common  use.     Clearness  of  thout^ht  and  mtfiinin<?  is 

,,  ^  Essential  step  in  progress.      One  of  the  first  desiderata 

l^^^fore  is  to  get  rid  of  the  ambiguity  which  is  at  present 

^pied  to  the  use  of  certain  common  expressions. 

J  J- he  expression   Sanitation   is  common  enough  now-a-days. 

Jjay  serve  a  useful  purpose  if  we,  who  have  a  responsibility 

^he  public,  consider  for  a  few  minutes  what  the  term  pnjperly 

?^otes,   and   how  far  it   is   to   be   reckoned   as  one  of  the 

^.p^ipal  agencies  in   producing  that  sanitary  betterment  of 

i^n  much  has  been  said  during  this  summer. 

V^strict   cleanliness   undoubtedly   belongs  to  tlie  si)liere  of 

^^Ution.     In   fact  the  terms   have  been  officially  taken  as 

v^onymous.     Quantity  and  quality  of  water  supply,  drainage, 

p^'in|T,  scavenging,  and  the  condition  of  the  dwellings  of  any 

^  or  district  may  fairly  be  summed  up  under  the  description 

^  its  sanitation.      If  the   condition  of   the  subsoil  and  the 

'epilation  of  the  air  space  about  dwellings  are  included,  we  are 

According  to  the  word  a  fairly  full  signification.      How  far  can 

^^  measures,  which  come  within  the  scope  of  public  ad- 
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miiiistnitioii,  luive  assisted  in  rcducinjj  the  rates  of  sickness  and 
mortality  botli  at  home  and  in  the  Colonies  ?  UnquestH)nably, 
to  a  verv  large  extent.  Tlie  zymotic  group  of  diseases  lias  betMi 
that  first  affected.  Those  which  have  been  properly  de- 
nominated filth  diseases,  viz.,  cholera  and  typhus,  have  bt»en 
])ra('ti('ally  eliminated,  and  typhoiil  has  been  brouglit  under 
control.  Hut,  apparently,  it  has  not  api)reciably  affected  ftir 
good  tjr  for  harm  measles,  whooping  cough,  influenza,  and 
other  zymotic  diseases.  Furthermore,  its  relation  to  diphtheria 
prevalence  is  obscure ;  and  as  regards  small-[X)x  there  is  really 
no  satisfactory  evidence  at  present  that  it  lias  contributed  in 
any  remarkable  degree  to  the  diminution  of  the  disease. 

The  absence  of  alarming  epidemics  of  cholera  and  typhus 
affords  a  striking  illustratit)n  of  the  benefit  of  sanitation,  guided 
awd  assisted  by  sanitary  organization.  It  is,  moreover,  signifi- 
cant of  much  deeiKT  and  wider  effects.  In  the  ruduction  of 
])uhn(>nary  consum[)tion,  consequent  on  the  improvement  of 
dwellings  (in  respect  of  airiness,  dryness,  and  cleanliness)^  we 
have  the  best  evidence  of  the  great  value  of  Sanitation.  In- 
deed, in  England  the  diminished  prevalence  of  this  disabling 
form  of  sickness  must  in  large  measure  be  credited  to  this 
department  of  municipal  administration. 

vVith  these  limitations  we  may  claim  that  among  the  chief 
glories  of  the  Victorian  Era  is  the  enormous  advance  made  in 
sanitation  in  England.  We  are  apt  to  associate  this  advance  ir 
civilization  with  a  few  names  which  liave  become  householi 
words  among  those  who  attend  Congresses  of  this  kind.  Bi 
far  too  little  is  thought  of  the  work  of  the  Local  Sanit:ii 
Authorities,  Municipalities,  and  Boards,  especially  tlio==- 
wlio  have  been  in  the  van  and  who  have  had  the  raising  ai 
ordering  of  vast  sums  of  money  for  the  promotion  of  wori 
which  for  the  most  part  form  a  legitimate  source  of  pride  at  "^d 
satisfaction.  To  those  influential  persons.  Chairmen  of  Counci  ^s» 
Corporations,  and  ilembers  of  Committees,  who  promote  the?^  ^ 
works  with  purely  imseliish  aims,  and  solely  for  the  advantage  ^^ 
the  public  health,  the  highest  honours  are  due.  It  has  beeni^»-^)' 
])rivilege  to  be  associated  in  various  ca]>acities  with  gentlem^^" 
of  this  sort,  to  whom,  at  a  similar  meeting  eleven  years  ago  -^^ 
York,  1  had  the  pleasure  to  offer  a  profound  tribute  of  respc^^^^ 

In  the  record   of  achievements   during  the   Queen's  rei^^:^ 
reference  was  made  to  the  hundreds  of  millions  sterling  whi  ^^"° 
have   been   si)ent  in   this  country  alone  in  works  of  sanitatic^''' 
No  doubt  there  is  urgent  need  for  even  further  ex[)enditure, ^^^ 
there  are  not  a  few  backward  authorities  who,  notwithst4imH»7^' 
the  excess  of  preventable  disease  which  their  returns  exhibit' 
will  remain  inactive  until  some  sort  of  compulsion  is  brought  ^ 
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I  propose  to  refer  to  this  point  i 
bole  cjuestion  of  sanitary  compulsion. 

In  conneclion  with  tlie  benefits  of  sanitation  we  may  concede 
that  greater  attention  to  "  district  cleanliness "  by  the  repre- 
sentatives of  the  people  must  have  furnished  a  great  stimulus 
to  improved  personal  and  domestic  cleanliness,  and  that  in 
various  ways  public  and  private  effort  acted  and  reacted  on  each 
other.  So  that  the  habits  and  charactei"  of  the  people  must  to 
»  certain  extent  be  included  in  the  connotation  of  the  term,  the 
significance  of  which  we  are  uow  discussiiit^ :  for  it  is  certain 
that  in  increasing  the  comfort  of  living;  they  have  materially 
helped  to  preserve  health.  But  needless  to  say  there  are 
other  habits  (excesses  of  various  kinds)  whicli  cannot  be  brought 
,into  the  same  category.  Again  the  improvement  of  the  health 
the  masses  of  trie  people  must  in  a  large  measure  have  been 
i  to  political  movements  fluch  as  that  which  led  to  cheaper 
and  more  wholesome  food  supplies,  the  reduction  of  hours  and 
improved  conditions  of  factory  labour.  So  that  sanitary 
betterment,  as  it  has  been  calleJ,  is  the  product  of  several 
co-operating  factors.  Furthermore,  it  is  plain  that  a  great 
deal  has  been  due,  uot  to  sanitation,  but  rather  to  sanitary 
organization,  that  is  to  sanitary  regulations  directed  by  efficient 
[local  government  rather  than  to  district  cleanliness." 

Sanitary  Organization. 
If  it  is  taken  for  granted  that  in  the  above  term  we  include 
Ihe  medical  element  which  is  essential  to  its  existence,  we  may 
"idently  assert  that  it  has  been  the  motive  jjower  and  the 


*  Tlie  concern  nf   llie  medical  profeftBioo  in  Banittition  wne,  at  the  outset. 

*tel  of    vousing  public  stlenlion   to  its  iiniiurtnnce  and   explaining  the 

mditions  whicb  mnde  its  nejtlect  dangerous.      Ttie  reatUis  of   Ihia  pioneer 

rork.  like  that  which  i«  conslanlly  being  carried  out  in  Ihe  medical  eodelies 

PikttbapreteQt  dny.  were  freely  given  in  accordance  nitb  the  traditions  of  the 

t  .'piorMtiou.     SubKei|uentl.v  ita  relation  became  more  direct,  and  this  close  of 

tUMffieial  bat  public  service  ceased  lo  be  unremunerated.    Juxthalf  acenturj' 

age  DuQCflD  whb  appointed  Medical  OfHcar  uf  Health  for  Llverponl.     Similnr 

appointiiieatii  were  made  in  London  and  one  or  two  other  centres.     Then  the 

(nUoe  bccunegeDeral  tlirougbout  England  in  I6T2.      But  it  should  be  noted 

that  it  was  aa  one  of  Ihe  circiunstancee  afTecting  or  threatening  to  aSect  the 

public  health  that  neglect  of  sanitation  came  to   be  a  matter  of  immediHtu 

offldfel  ooDcern  to  the  medical  profession.     Id  this  respect,  as  well  as  in  other 

waja.  Medical  Officers  were  placed  in  positions  of  trust  and  responsibility  to 

1         Ihe  peputtUitm  of  a  dintriH.     We  need  not  discuss  the  conditions  under  which 

^^UwpontioDa  have  sometimes  had  to  be  sustained.      But  ae  bearing  on  our 

^■^nwnt  subject  it  deeerves  to  be  specially  remarkeil  that  among  the  solid 

^^hdnuitaces  accruinj;  to  the  public  in  the  odmini  a  trillion  of   health   mailer? 

^ndnriiift  ue  past  twenty-five  years  has  been   tlie  direction  of  sanitation  by 

^*  pTOfeMionftl  men,  nho  were  able  to  esiimale  its  real  value  and  necessity,  and 

I        wbo  at  thfliame  time  were  absolutely  independent  of  any  commercial  interest 

iu  tia  prvmulion.    The  im)>oriance  of  tliia  contideratioa  will  be  obvious  to 
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controlling  influfiiee  of  sanitation  to  which  the  credit  of  ita 
influence  and  notion  has  been  penf  mlly  ascribed.     Whenever 
sanitation  Jias  been  jiromoted  indiscriminately  and  without  the 
advantage  of  medical  direction,  it  has  been  rndelj  cheeked.    In 
the  days  of  Mead,  the  recommendation  of  sanitation  was  received 
because  it  came  from  those  who  knew  the  habits  of  tlie  plague, 
and  who  could  apeak  with  the  knowledge  of  professional  men 
who  personally  directed  the   treatment  and  care  of  the  sick.    A 
century  later  under  the  regime  of  the  General  Boai-d  of  Health, 
measures  failed  for  want  of  that  knowledge  which  alone  can 
satisfactorily  e^iplain  the  reasons  for  incurring  expenditure  and 
for  altering  a  stat«  of  things  which  has  long  been  in  existence. 
Contrast  the  condition  of  things  during  the  cholera  epidemic  in  _^ 
1849  with  that  under  which  cnolera  was  successfully  controlK't^^fc 
in  1893,  and  we  have  a  good  illustration  of  what  efficient  sani  — ^ 
tary  organization  can  achieve  in  a  country  which,  though  t-^^ 
advance  of  others,  is  still  far  from  j>erfect  in  its  sanitation. 

The  prevention  of  small-pox  has  been  so  much  discussed  ^^r--, 
late,  that  reference  to  It  might  well  be  omitted  on  this  occasicr.-.^ 
were  it  possible.  liecoguizing,  as  we  all  do,  the  protectL--^^^^ 
power  of  vaccination  for  children,  we  must  rank  systema.-^ 
vaccination  of  infants  among  the  most  essential  part  of  sanits:^  -^ 
organization.  Moderate  compulsion  as  regards  parents  ^-^  - 
been  found  necessary  for  this. 

The  central  part  of  the  vaccination  Commissioner's  Ret»c::^.r( 
last  year  is  that  wliich  deals  with  the  change  of  age  incidej»_  ^^ 
in  small-pox  fatality,  which  has  been  so  remarkable,  and  whi  ^g 
has  been  grapliically  represented  by  our  colleague,  ArtlL  -»ir 
Newsholme.  The  conclusion  to  which  this  c\idence  poir^t* 
is  quite  irresistible.  When  the  Gfloucester  epidemic  last  y^- 
was  at  its  height,  I  visited  the  place  in  order  to  see  for  mj 
the  so-called  isolation  hospital  provision,  which  was  said  in 
public  prints  to  have  proved  a  failure.  Incidentally  I  had 
opportunity  of  noting  what  a  very  large  proportion  o!  tE 
sufferers  in  the  small-pox  huts  or  sheds  were  young  childre- 

practised  adminUrratora.  There  are  not  only  recalcitrimtB  and  (ib«tin»^ 
opponents  of  sanilation  to  be  reckoned  witli,  but  ibere  sre  tUoae  who  counsOi 
petftciion,  Sticti  are  apt  to  over  ebtiinale  sanitatiuu,  aud  their  eulbuuaaiit| 
may  aumetimes  be  a  source  of  enibarraasmeDt  to  authotities  who  bave  la 
their  beat  for  their  town  or  district.  SanilatioD  syslema  soon  became  aupe>  I 
Beded  and  out  of  dnte  in  these  timea.  But  the  ijuestion  for  Authorities  ia  not  f 
always  mbetber  they  are  cupable  of  imnrovemeat  by  the  light  of  pTe«ant.dii7  I 
'  -■ --  ' -     -   '-         --'        ^   -    -'  -' '  ■■■»  whoTe  I 


kuowledtce,  hut   nhetber 


1  impartied  poiot  of  view  of  the  i 


health,  the  eiponditure  uecessitated  by  changes  of  syBtem  is  adrisithle.    Here  I 
alao  the  indepeu dent  judgment  of  experienced  profeasionai  medical  offi~  ~ 
may  be  diatinctly  vatuabre  lo  the  autboritieB  and  tba  ratepayers. 
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In  the  discussion  which  took  place  at  the  Society  of  Medical 
Officers  of  Health  this  year  upon  this  epidemic,  the  conclusion 
arrived  at  was  that  systematic  vaccination  is  an  indispensable 
safeguard  to  the  community. 

The  reports  of  the  Vaccination  Commissioners  refer  to 
samtaiy  organization,  but  do  not  sufficiently  explain  what  it 
slioald  comprise. 

One  of  the  most  vital  points  in  the  system  of  sjinitary 
virilization  is  the  proi)er  constitution  of  the  office  of  Health 
^cer.  That  officer  must,  to  a  certain  extent,  be  the  re- 
presentative of  the  medical  profession,  which  is  itself  an 
^i^nized  preventive  force,  upon  whose  liigh  sense  of  honour 
ana  public  spirit,  the  success  of  preventive  measures  chiefly 
depend.  With  such  a  vigilance  system,  with  ambulance 
?'nuij»ements,  and  with  available  means  of  early  hospital 
elation  of  initial  cases,  disinfection,  &c.,  a  well  vaccinated 
^^  or  district  may  be  said  to  be  thoroughly  equii)ped  in 
'^Pect  of  small-pox  prevention. 

*sthe  town  population  of  England  sufficiently  })rotected  at 

^^  present  day?     Certainly  not.     In  the  first  place  a  clear 

Understanding  is  necessary  as  to  the  position  a  Medical  Officer 

Health  should  have  in  sanitary  organization. 

The  intentions  of  the  office  are  or  were  that  he  should  fulfil 

^nal  function.     As  an  expert  he  is  an  "  assistant "  proju'rly 

Peaking  of  the  authority,  in  his  other  ca])acity  he  is  ii  public 

/*"Vant  nolding  a  position  of  responsibility  to  the  coniniuiiity 

^  whom  he  is  the  Medical  Officer  of  Health,  an  office  in  wliicli 

*^  should  be  as  amply  protected  as  any  ])ul)lic  servant  entrusted 

^^^li  the  hig^hest  duties  in  connection  with  the  administration  of 

|M^  Law.     The  actual  conditions  of  things  is  testified  to  by  the 

/'^t  that  the  main  body  of  medical  officers  feels  called  upon  to 

*^te8t  against  the  injustice  to  them,  arising  from  their  in- 

|*^urity  of  tenure.     Admitting  that  to  some   extent  the  re- 

j^nsibility  rests  with  those  who  are  and  have  been  too  willing 

^  accept,  and  even  to  compete  for,  office  without  any  proper 

f^Imlations,   we   may  yet  ask   is   there    no   authority   whose 

^iness  it  is  to  take  up  the  question  of  sanitary  organization. 

This  subject  has  to  be  regarded  from  the  edmrational  as  wull 

^  an  official  point  of  view.     The  General  Medical  Council  of 

^^^eat  Britain   and  Ireland    has   concentrated   its   efforts   on 

'^ring  a  fairly  high  standard  of  examination,  so  that  at  the 

^^sent  day  the  D.P.H.  is  regarded  as  an  academic  distinction. 

"fbc  number  who  have  passed  this  examination  during  tliree 

ic»rs  is   given  in   the  table  on   p.   344,  from    which   it   will 
e  seen  tnat  the  number  who  have  thus  qualified  tlieniselves 
■cconling  to  a  fairly  high  standard  are  in  proportion  to  the 
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aiipointments  of  professional  Medical  Officers  of  HealtJt  u 
aooiit  fifteen  to  oue.  Probably  most  of  those  who  obtain  the 
<]ualifi (nations  only  intend  to  combine  them  with  succesafal 
general  practice.  This  ivhicli  is  still  the  prevailing  system 
apparently  grows  in  favonr  with  the  medical  profession.' 

The  Medical  Council  and  the  Universities  have  been  desirous 
of  making  it  a  condition  for  the  diploma  that  the  candidates 
should    furnish   proof    of    liaving  actually   had   six    months* 
experience  in   the  details  and   practical  working  of   sanitary 
organization,  besides  six  months  of  special  laboratory  trainings 
Now,  if  we  take  JE1,<KX>  as  representing  the  outhiy  required  foo-^  ' 
each  individual  who   becomes  qualified   for  ordinary  practice^ 
under  the  present  regime  (five  years"  cun-iculnmj  an  addition^^"^ 
sum  of  £250,  at  k-ast,  would  be  required  for  the  D.P.H.     ii  ^^^ 
that  six  years'  of  preparation  and  a  sum  of  £1,250  would  repr^a^.^^^ 
sent  the  outhiy  required  for  an  individual  who  elected  to  sta.-^^ 
as  a  professional  Medical  Officer  of  Health.     The  couditio-^^ 
and  examination  may  be  made  even  more  exacting,  espccia^j 
as  regards  pupilage  or  apprenticeship  in  the  work  we  are  n^:^^ 
discussing.     But  surely  before  any  further  step  is  taken  in  'Vj.,^. 
direction  the  time  has  arrived  when  the  Medical  Council  m^^ 
with  advantage  have  their  attention  drawn  to  the  present  a^ 
prospective  condition  of  sanitary  organization. 

Let  it  not  be  supposed  that  the  utility  of  good  organizat/^ 
would  be  confined  to  what  has  been  briefly  referred  to  on  tl-j 
occasion.     There  is  abundant  scope  for  other  work  on  simfB.  i_ 
lines.     For  examjile,  in  the  prevention  of  tuberculous  disea=^es 
there  is  probably  even  greater  opportunity  for  the  developm* 
<rf  sanitary  organization  than  in  those  of  the  zymotic  class  both 
the  supervision  of  food  supplies  and  the  regidatiou  of  tenem^- 
bouses  and  the  occupation  of  cottages  rural  and  iirban. 

In  this  place  I  may  refer  to  a  thoughtful  contribution  by  o  ~»ir 
colleague,  Alfred  Ashby,  of  Reading,  on  the  nilation  of  t^M 
Public  Health  Service  to  Pulmonary  Consumption.  Aft:-^ 
giving  a  most  able  and  interesting  account  of  the  laborat<^  ry 
experiments  on  which  our  belief  of  the  trausmissibility  *>f 
tuberculosis  by  food  supplies  is  based,  he  insists  on  the  need  For 
strong  measures  in  order  to  reduce  tuberculosis  among  our 
food  animals  to  a  minimum.  But,  as  a  preliminary  measure, 
we  must   furnish   pnmf   derived  from   etiological   studies  of 


offered  by  existinK  lanclimery  of  G      ...  
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<2ases,  or  croups   of  cases,   of  phthisis  or  tabes  mcsentcrica 
of   the  mischief    which  may  be  caused.      Without   this  we 
<^n  hardly  expect  to  create  sufficieut  ])ublic  opinion  to  render 
^cient  measures  at  all  practicable.      Here,   it  would  seem, 
is  a  favourable  opportumty  for  an  extension   of    the    prin- 
ciples of  the  Notincation  Act.     Those  principles  have  on  the 
^nole  been  found  to  be  unobjectionable.      One  of  the  chief 
^nefits  conferred  by  the  Act  is  the  opiwrtunity  for  observin*]^ 
the  relation  of  disease  prevalence  to  food  or  water  supplies. 
Excellent  examples  of  the  practical  results  of  this  system  aiv 
afforded  by  the  observations  and  reports  of  Shirley  Murphy 
*id  Arthur  Newsholme  and  others  on  Typhoid  in  relation  to 
yrinking  water  supplies  and  the  eating  of  uncooked  contani- 
^ted  shell-fish.     In  these  matters  the  whole  medical  profession 
^^titutes  part  of   the  public  health   service.     The   cost   of 
'^coring  the  valuable  co-operation  of  medical  practitioners  to 
^  limited  extent  has  been  trifling  when  compared  with  the 
*ork  of  sanitation.     The  annual  expense  of  working  the  whole 
^Notification  system  in  EngUind  is  less  than  what  it  often  costs 
^  drain  a  single  village.     An  extension  of  this  i)rinciple,  by 
J^iitably  remunerating  members  of  the  jn'ofession  for  the  sacri- 
"Ce  of  time  involved  by  such  collective  investigation,  and  the 
J*>^ul  preparation  of  reports  in  the  manner  suggested,  would, 
''-  thinky  make  a  valuable  advance  in  our  systems  of  sanitaiy 
^^Jl^nisation. 

There  are,  of  course,  many  other  directions  e(jUiilly  important, 
^hich  will  no  doubt  occur  to  you,  in  which  innnediatuly  good 
^«ults  could  be  produced  by  the  employment  or  extension  of 
Existing  systems. 

There  are  several  considerations  relating  to  our  ])reseut  subject, 
^fganization,  from  a  practical  point  of  view  wliicli  I  cannot  even 
J^Uch  on  in  this  brief  address.    It  would  be  specially  intercst- 
^gat  the  present  moment  in  regard  of  the  recent  address  in 
"ublic  Medicine  by  Dr.  Herman  AL  Biggs  at  Montreal  to  con- 
:*^t  the  possibilities  in  achievement  of  sanitary  organization 
^n  England  and  America.     But  such  a  ciiuiparison  would  necessi- 
^te  consideration  of  two  systems   of  goverinnent   essentially 
Afferent  in  respect  of  health  administration.    Before,  however, 
including,  a  few  words  may  be  said  on  the  ([uestion  of  sanitary 
^^pulsion.     It  is  obvious  that  without  some  sort  of  comi)ulsion 
^  public  health  matters  improvement  in  the  past  would  have 
i^n  much  less  marked,  and  that  if  it  is  to  be  maintained,  com- 
pulsory  powers  must   be    increased    rather   than    diminished. 
Reference  has  been  made  to  the  necessity  for  powei's  which  will 
force  certain   sanitary    (?)  or  insanitary  authorities  who   are 
callous  to  public  opinion,  to  i)roceed  with  necessary  works  of 
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saiiitatioQ.  In  the  matter  of  river  |x)Uution  such  powers  havt' 
indeed  already  beeu  conferred  on  the  Thames  Conservancy 
Board.  If  well  directed  they  may  do  much  good,  Else- 
wherejiowers  of  a  similar  or  analogous  kind  are  urgently  called 
for.  For  example,  drainage  of  houses,  villages,  encampments, 
and  towns  into  the  Chalk,  Greeusand,  or  other  water-bearing 
strata  without  any  precaution  is  a  dangerous  practice  which 
should  be  stoiipetf  by  law. 

Again :    lu  the   matter  of   house   sanitation,   although    an 
immense  amount  has  been    accomplished,  especially    in    large-    , 
towns,  by  the  operation  of  clauses  of  the  Public  Health  antk 
other  Acts  relating  to  Nuisances,  it  is  well  to  remember  that  th^ 
benefits  of  tlie  Acts  have  been  chiefly  confined  to  houses  of  the 
urtizan  class  let  at  weekly  rents.     Elsewhere  improvement  li 
been  largely  due  to  voluntary  effort  and  a  spirit  of  enni]atioi> 
and  is,  generally  speaking,  of  a  spasmodic  and  irregular  kinc3~ 
Some  advances  have  been  made  by  means  of  local  Acts,  as  e_^ 
Eastbourne,  and  there  the  via  a  terffo  of  indirectly  compulso^iT-w,,^ 
powers  to  have  the  di'ains  of  a  house  let  on  lease,  " put  in  ordet-    ~t> 
as  the  phrase  goes,  was  supplemented  by  a  system  of  ccrtificati  ^i^^ 
of   houses   by  the  Cor]M)ration,  which   in  the  case  of  heaV-^-.! 
resorts  may  work  advantageously  to  all  parties.     But  what  see -^^^^^J 
generally  wanted  at  the  present  day  is  more  equal  treatment:.     ^,  >• 
houses  of  all  classes.     If  the  law  ojierates  in  such  a  manner  1 1^  ^i 
an  owner  of   small  houses  let  at  weekly  rents  is  practical  j 
compelled   to  fall   in   with    a    cei-tain    standard    of    sanit.t  —^r 
requu^ments,  why  should  the  owner  of  larger  houses,  let  ^^Lm 
lease,  frequently  be  subject  to  little  or  no  interference  f  i-oni  ( ^Sie^ 
Ptiblic  Authorities  'I 

In    considering    the    question    of     sanitaiy    compulsion  it 

is  always  useful  to  keep  well  to  the  freut  the  principl  -^5 
of  legislation  so  far  as  they  relate  to  food  which  is  auulterat^^d 
or  which  is  deemed  to  be  unwholesome.  There  the  offend^^r 
is  treated,  comparatively-speaking,  severely.  The  way  in  \vhic_z^li 
an  offence  is  regarded  must  of  coiurse  always  depend  on  tH~»e 
state  of  publii-  knowledge.  The  state  of  public  knotoledae  i"-^ 
health  matters  is  very  different  now  to  what  it  was  twentj' 
years  ago,  when  the  Public  Healtli  Act  came  into  operatios:i-  1 
Therefore  it  may  well  be  argued  that  as  injury  or  danger  to 
public  health  is  the  reason  for  punishment  or  compulsion  in  a// 
cases  some  more  just  and  e<iual  treatment  is  required  now  far 
the  numerous  offences  which  are  or  may  be  brought  within  the 
purview  of  the  law. 

Most  of  the  "  powers  "  of  authorities,  thougli  nominally  com- 
pulsory are  virtually  permissive.  The  councils  uja^/  do  thb;  tl» 
justices  may  do  that.     In  many  instances  the  application  cJ  the 
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vm  moderate  powers  of  indirect  compiilsiou  depend  on  the 
eseciitive  wbich  may  as  we  have  seen  be  reudered  practically 
iiiojienttive.  BelieWng  in  the  principles  of  local  self-government 
m  die  main,  I  think  that  it  is  by  increasing  the  powers  of 
councils  which  are  representative  of  wide  areas  and  interests 
lliat  advance  must  be  looked  for.  The  excellent  and  economical 
mamt^ment  of  some  of  our  large  English  counties  and  cities 
in  health  matters  is  an  object  lesson  to  oe  studied. 

In  elose  connection  with  the  question  of  compulsion  comes  the 

relation  of  sanitary  science  to  administration.     Sanitary  science 

ciimprisesa  knowledge  of  several  sciences.  Clinical  medicine,  Epide- 

imofog;i%  Etiology,  Bacteriology,  Piiysics,  and  Chemistry,  all  of 

which  are  concerned  in  ctuestions  or  pi'obleins  relating  to  public 

health.    An  accomplished  medical  offieer  must  know  enough  to  be 

abletocorrectlyappreciate  the  bearings  of  any  of  these  branches 

of  scientific  knowledge  on  the  practical  work  of  maintaining  and 

improving  the  public  health.     This  is  not  pure  science,  wMeb, 

*tiictly  speaking,  consists  in  the  advancement  of  knowledge. 

Hut  it  is  a  hi^dy  useful  adaptation  of  scientific  knowledge, 

t*ip;ther   with    an    application    of    the    faculty   of   impartial 

Criticism.     The  medical  assistant  of  a  sanitary  authority  has 

'>ot  only  to  acquaint  the  authority  with  the  meaning  of  new 

■liscoveries  as  to  channels  of  disease,  &c.,  but  to  appreciate  and 

'^Xjilaiu  to  them  their  true  import,  that  is  in  say  the  proportion 

»twh  a  discovery  bears  in  the  field  of  general  observation.     The 

>Tian  of  science  must  be  constantly  advancing  knowledge.     It  is 

iiecessary  that  he  should  keep  his  confreres  informed  by  means 

'*»f  papers  and  communications  on  the  subject  of  his  work,  and 

""  «spectine  different  stages  of  discovery.     New  facts  are  thus 

'evealed  before  the  time  has  arrived  for  generali/.ation.     Such 

communications   now-a-days   cannot    be    confined   to   experts. 

Frequently,  as  we  know  they  are  treated  as  subjects  for  popular 

discussion,  and  may  be  used  as  arguments  against  almost  any 

fonn  of  sanitaiT  compulsion. 

Now  one  of  the  principal  functions  of  a  sound  system  of 
aanitaiy  organisation  should  be  both  to  promote  the  advance- 
ment of  knowledge  and  to  keep  the  public  informed  of  the 
bearings  of  new  observations  as  affecting  practical  questions  of 
ailmini  strati  on.  For  this  purpose  it  is  eminently  desii-able  that 
central  and  local  systems  of  administration  should  co-operate, 
and  that  all  who  contribute  to  the  improvement  and  successful 
working  of  sanitar)'  organisation  should  be  fairly  considered. 

If  by  means  of  this  Conference  a  clearer  and  better  under- 
standing should  be  arrived  at  on  subjects  which  are  now 
recognised  to  be  of  great  social  importnuce,  I  feel  sure  you  will 
itgree  that  it  has  not  been  one  of  the  least  useful  uf  the  pleasant 
meetings  inaugurated  by  the  Sanitaiy  Institute. 
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CONFERENCE  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 
ADDRESS 

By  Taos.  Hewson.  M.Iiist.C.E.,  Engineer  to  the 
City  of  Lecfls. 
I  AM  sure  you,  with  me,  will  thunk  tlie  Sanitary  Institute  for 
tlie  opportunity  they  have  offonlud  ua  of  ptLrticipating  in  their 
16lh  Congress;  and  not  only  for  this,  hut  for  their  having 
nuiie  arran^ments  for  us  to  jiokl  a  Conference  here  to-day  ou 
«irh  subjects  as  we  may  feel  arc  imperfectly  or  in-uniformly 
ilealt  with,  or  in  ref^rd  to  whicli  we  may  have  acquired  new  or 
"I'lirr  experience. 

Tliese  subjects,  uufortunatuly,  are  far  too  many,  and  the 
time  at  our  disposal  far  too  sliort  to  do  anything  more  than 
liear  and  discuss  the  papers  which  gentlemen  have  been  goo<l 
pnoogh  to  give  us  theu-  experience  and  ideas  upon  in  printed 
'twin. 
These  are,  as  you  are  aware : — 

1st,  "The  Royal  Baths  at  Harrogate";  2nd,  "Sanitary 
^pects  of  Wood  Paving";  3rd,  "The  Disadvantages  awl 
■"^^erB  of  Combined  Uramage." 

-These  subjects  are  very  well  worth  our  consideration,  par- 

aculafiy  as  we  are  to  have  given  us  not  unfounded  theories 

"^  the  result  of  practical  work. 

*-'Ooking  at  the  success  of  these  Conferences  as  seen  by  the 

onilj^i-  of  those  attending,  I  am  sure  they  will  he  permanent 

^"•i  therefoiv  the  larger  subjects  of  IValer  Supplif  (construction 

available  storm  water— distribution — waste);  Sewerage  IVorks 

' '^'^nensions — ventilations — disinfection);   Scavenffin(/  (daily  or 

**'>t-inuous  collection  of  street  refuse  in  crowded  carriage  ways 

"^"'^Ilection  of  house  refuse,  day  v.  night — total  abolition  of 

^\t>\t);  Road  .\faHng  ;  Street  and  Builtiwg  Regulations;  Street 

•^*<f€nings ;    Aliattoirs ;    Hospital    Conttruction ;     Public    Parks 

y*1dacape    gardening  —  open    spaces  —  recreation    grounds) ; 

'7'**Sfing  out  Iiuanilary  .  Vrea*  ;  Cemeteries  ;  and  many  other  sub- 

JtNits  will  be  greatly  benefitted  by  being  discussed  at  meetings 

«»»ch  as  these. 

No  doubt  owing  very  largely  to  the  influence  of  Sanitary 
*"stitutes  and  kindred  societies,  higher  aspirations  in  sanitary 
'natters  now  obtain  with  the  public  than  did  formerly. 

It  ia  to  the  interest  of  the  health  and  lives  of  the  public 
^■>at  these  asuirations  should  not  only  be  satisKed,  but  their 
-  lurUier  growtn  encourage<l. 


Tliis  can  only  be  doue  successfully  by  our  being  evur  reatly 
with  up-to-date  knoivledfre ;  and  tberc  is  uo  possible  way  of 
gaining  tliat  knfmledgo  bi'ttei-  than  tbat  afforded  by  such 
Conferences  aa  tliese,  where  opinions  are  freely  esclianged,  and 
all  recently  acquired  information  made  public. 

Whilst  civing  this  very  valuable  aid,  these  Conferences  at 
the  same  time  give  to  their  attendants  the  breadth  of  view  and 
courage  naturally  due  to  the  experience  of  a  whole  couiitrj- 
instea<l  of  that  oi  an  individual. 

Such  a  result  can  only  be  beneficial  to  Local  Authorities,  and 
amongst  many  other  things,  will  smvly  lead  to  the  abandonment 
of  the  system  of  palliation,  and  to  their  niakiug  provisions  in 
their  work  not  simply  for  the  near,  but  for  the  distant  future  ; 
indeed  in  some  cases  of  Sewerage  works,  for  all  time. 

My  duty  here,  is  not  to  txjcupy  the  short  time  at  our  disposal, 
biit  to  devote  it  to  the  printed  pajjers  submitted  for  our  con- 
sideration. 

The  pa{>cr  on  the  "  Harrogate  Batlia  "  will  bo  appreciated  at 
leaat  by  the  North  of  England  engineers,  for  undoubtedly  large 
towns  not  having  medicinal  waters,  will  before  long  be  called 
upon  to  provide  winter  gardens  and  other  large  buildings  for 
|iublic  entertainments  and  social  gatherings,  when  the  up-to-date 
provision  of  the  Harrogate  Baths,  Rooms,  and  grounds,  will  be 
most  useful  as  a  guide.  The  Leeds  Coqtoration  at  the  last 
Council  meeting  instructed  its  Parliamentary  Committee  t» 
include  in  its  nest  Bill  in  Parliament  a  power  to  erect  such  a. 
building,  although  we  in  Leeds  have  a  large  room  in  the  Town 
Hall  as  well  as  in  other  buildings.  These  however  do  not  supply 
the  new  want ;  public  winter  gardens,  public  music  halls,  these 
ai'e  the  newest  wants. 

Undoubtedly,  the  Sanitary  aspects  of  wood  pavnug  should  be 
promptly  considered  by  Local  Authorities,  as  that  mode  of  con- 
struction is  now  rapidly  increasing,  and  if,  as  I  believe,  there  is 
a  nuisance  from  horse  droppings  in  the  larger  cities  where  the 
paving  consists  of  granite,  and  tliat,  too,  notwithstanding  it  may 
be  daily  scavenged,  ever)'oiie  must  see  how  necessary  it  is  not 
to  make  that  nuisance  greater  by  the  use  of  a  softer  rond 
material,  and  that  if  a  softer  road  material  must  be  used,  special 
means  to  prevent  nuisance  nhoidd  be  a<lopted. 

Some  of  these  will  no  doubt  be  suggested  by  the  writer  of  the 

faper  and  it  is  to  be  hoped  practical  application  will  result,  for 
am  sure  this  nuisance  is  so  under  e-sttmated,  that  it  requires 
the  object  lesson  given  the  other  day,  of  an  American  attending 
the  Jubilee  celebration  in  London,  shortening  his  stay  there, 
because  he  wanted  to  get  tho  stable  smell  out  of  his  nose. 
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COi\FERENCE  OF  SANITARY  INSPECTORS. 

ADDRESS 

l^v  Peter  Fyfe,  F.R.S.Edtx.,  Chief  Sanitary  Inspector, 

Glasgow. 


*1*    is  very  gratifj'ing  to  me  to  be  present  here  among  mv 

^*X>tlier  Inspectors,  and  tlie  hononr  you  have  conferred  upon 

*^e   by   selecting  me   as   Pi'esident   for   the   purpose   of    this 

^onference  is  one  which  will  be  cherished  by  nie  as  long  as  I 

^^Ve.     I  know  full  well  that  my  humble  services  in  tlie  sanitary 

^old  cannot  claim  any  such  honour,  l)ut  I  accej)ted  the  position 

***>    graciously   oflfered   me   by   the    (/ouncil    of    the    Sanitary 

^^nstitute  as  a  token  of  the  Institute's  good- will  towards  Scotch 

Inspectors,  and  as  an  earnest  of  their  desire  to  unite  under  one 

*^tiner  all  the  labourers  of  the  Unitx?d  Kingdom  whose  aim  and 

^'ork  are  to  bring  health  to  every  citizen. 

ne  have  also  to  thank  the  Council  of  tlie   Institute  for  their 

^cognition  on  this  occasion  of  the  unanimous   desire   of  tlie 

Sanitary  Inspectors  of  this  country  to  have   their  Conference 

^ii^Kited  by  a  Chairman  who,  being  one  of  themselves,  niav  be 

P^osumed  to  interpret  their  views  and  aspirations.     My  first 

^'ords  to-day  may  well  be  to  assure  the  Council  of  the  Institute 

^nat  their  confidence  in  Inspectors  will  in  the  future  be  justified, 

J^^d  produce  in  the  mind  of  every  man  of  us  the  feeling  of 

*^  loyalty  to  its  Council,  whicli  must  always  spring  from  a 

S^nerons  recognition  of   your   just  privileges    and   legitimate 

^^ires. 

^  A  presidential  address  is  not  unseldom  a  resume  of  the  ])ast. 
{^  this  Jubilee  year  I  do  not  intend  to  go  much  into  past 
•Jistory.  -  I  think  we  may  say  to  the  dead  j)ast  "  Bury  your 
Ueai"  The  rottenness,  misery,  and  s(|ualor  of  thirty  years  ago 
'^"the  remembrance  of  past  years  of  high  mortality,  those  years 
?*  the  slow  evolution  of  the  Sanitary  Inspector,  ])l()dding 
^orant  in  the  mirky  dark  with  no  Sanitary  Institute  to  guide 
"im,  may,  I  judge,  be  put  aside  in  this  year  of  1897.  I  would 
not  troable  you  by  talcing  long  backward  glances  into  those 
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Jismal  periods  of  the  Sanitary  Commission  and  the  heroic  Sir 
Edwiu  Chaclwick.  We  all  know  and  revere  these  men  and 
their  CTitnd  efforts.  We  all  humbly  recognise  omr  deep  in- 
<lebtedneas  to  tiiose  preachers  who  fifty  years  ago  thundered 
forth  the  gospel  of  cleanliness.  We  stand  here  to-day,  men 
evolved  through  the  preaching  of  that  gospel,  and  seem  to  hear 
their  voices  as  from  the  grave  whispering  to  us  "  Do  not  cry  out 
— see  what  a  stride  we  liave  taken- — biit  look  out  and  see  what 
<lisea3e  is  still  in  life,  proclaim  it  aloud  and  work  as  we  wrouf;ht, 
day  and  night,  for  its  amelioration  and  cure,"  I  will  therefore 
invite  you  to-day  to  look  principally  ahead,  forgetting  the  (last, 
and  try  to  find  those  who,  even  in  this  enlightened  year,  ai-e 
still  waiting  for  succour  from  the  practical  sanitarian.  We 
need  not  vex  ourselves  or  our  legislators  about  infectious 
diseases,  offensive  nuisances,  impure  water,  or  unwholesome 
food.  Those  powers  of  evil  are  in  the  main  prorided  against 
or  are  in  process  of  being  eoni|uered.  Our  law-givers  have 
sharpened  our  weapons  against  sucli  classes  of  sanitary  troubles, 
and  we  or  our  masters,  the  Local  Authorities,  are  to  blame  if 
such  enemies  to  life  and  vitality  an.'  allowed  to  ])revail.  We 
need  no  longer  bewail  the  want  of  jwwer  over  the  grosser 
sanitary  offences,  but  we  have  still  to  sorrow  over  our  weakness 
to  co\»i  with  some  unwliolesome  conditions,  and  especially  those 
operating  adversely  to  health  and  comfort  in  our  cities,  and 
Jarger  towns. 

The  domicile  has  occupied  much  of  your  attention  hitherto. 
In  the  homes  of  the  people  your  voices  have  been  raised,  and 
your  daily  effort  directed  to  procure  for  your  follows  the 
maximum  of  immunity  from  discomfort  and  i&seasc.  To  make 
<?very  home  a  sweet  home  has  been  your  constant  labour.  You 
have  combined  with  every  class  of  sanitarians  to  ciy  out  against 
tlie  greed  and  rapacity  of  jcrry-buiJdei*s,  and  the  indifference 
and  perversity  of  si  urn- property  owners.  Both  law  and  public 
sentiment  are  now  ranged  on  your  side,  and  large  sums  of 
money  are  now  spent  yeai-ly  both  by  Corporations  and  pro- 
prietors in  the  endeavom-  to  atone  for  past  transgressions.  The 
purely  infectious  diseases  do  not  ravage  our  populations  as  of 
yore.  Pestilent  etHuvia,  from  garbage-littered  courts,  leaking 
drains,  cesspools,  and  inefficient  traps,  are  things  of  the  past 
wherever  inspection  is  efficiently  made.  Overcrowding,  and  its 
hideous  goreons,  the  typhus  and  bubonic  plagues,  are  being 
steadily  abolished  from  our  land,  but  tJie  Medusa  of  modem 
life,  namely,  phthisis,  is  still  awaiting  the  arrival  of  that  great 
legislative  Perseus  whom  every  anient  sanitarian  is  looking  and 
longing  for. 

At  the  dawn  of  this  century  when  combined  capital  and 
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nKchanical  invention  began  to  produce  an  industrial  crisis  iu 
England,  when  the  press  of  tliat  time  drew  public  attention  to 
the  terrible  and  slave-driven  condition  of  the  cotton  oiHiratives, 
Sir  Bobert  Peel,  in  1802,  drew  his  first  Bill  a^rsunst  the  in- 
iquitous destruction  of  youthful  life  in  factories  during  that 
period.    He  was  the  Perseus  of  that  sad  time,  who,  himself  a 
Dttnufacturer,  turned  the  curved  sword  of  his  just  vengeance 
"gainst  his  brethem  who  were  gorging  themst^lvcs  with  gain 
i^^ardless  of  the  cost  in  human  life.     From  then  up  to  the 
p^nt  day  there  has  been  a  succession  of  Acts  of  Parliament 
'Or  ameliorating  the  condition  of  the  workers  in  factories  and 
Workshops.     The  latest  Act  of  1895,  i)hicing  as  it  does  tlie 
Station   of  our  industrial    hives   in   the    hands   of    Local 
Authorities,  marks  a  sensible  advance,  yet  it  tlirows  the  Local 
Authorities  back  upon   the   powers  contained  in   tlie   Public- 
Health  Acts  and  leaves  them  impotent   to   enforce   valuable 
sanitary  provisions  contained  in  the  Factory  and    Workshop 
Acts  themselves.     One  of  these  valuable  provisions  I  wish  to 
""rfer  to  particularly   in   view   of    the   known    prevalence  of 

{phthisis  and  other  diseases  of  the  respiratory  ortrjms  among 
^ctory  and  workshop  operatives.     It  is  that  which  affects  the 
^fficient  ventilation  of  such  places.     Experience  and  statistics 
have  abundantly  proved  that  workshop  life  is  accountable  for 
*he  nrevalence  ot  consumption  to  a  verj'  great  extent,     .fust 
^pnble  the  number  of  employees  in  such  places  die  from  this 
^'isease  compared  with  th(»se  who  succumb  to  it  who  work  iu 
*heopen  air.     Now  there  are  three  out-standing  agencies  wlii(»h 
^*au8e  this  extra  destruction  to  life.     The  first  is  tlie  niixinc 
^iththe  respirable  air  of  dust  or  particules  engeudeivd  by  the 
Particular  trade  process ;  the  second  is  the  amalgamation  of 
f9^«es,  vapours,   or    excessive    moisture   with   the   atniosphen* 
*'}haled  by  the  workers ;  and  the  third  is  the  impurity  of  the 
'^^t  breathed  as  the  result  of  atmosphere  stagnation. 
.    There  are  important  j)rovisions  as  to  sufficient  ventilation 
^th  in  laundries  and  in  factories  and  workshops  in  Sec.  22  and 
^•^  of  the  Factory  and  Workshop  Act,  1H\),\  but  their  use  is 
placed  out  of  the  power  of  Local  Authorities  to  exercise  and 
**  entirely  in  the  hands  of  H.!M.  Inspectors  of  Factories.     Those 
i^tlemen,  capable  as  they  are,  an?  few  in  number  compared 
^th  the  army  at  the  command  of  town  and  county  councils. 
Miey  cannot  be  so  intimately  acquainted  with  thousands  of 
^ittatl  factories  and  workshops,  where  the  ventilation  is  rarelv 
^ective,  as  are  the  Local  Authorities'  Inspectors.    As  the  trend 
^  rtcent  sanitary  legislation  has  l)cen  to  devolute  upon  Local 
Authorities  more  ana  more  resi)onsibility  for  all  insanitarv  con- 
ditions, I  feel  satisfied  that  time  will  bring  these  powei-s  within 
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■our  reach.  What,  in  tlie  briefest  worda,  are  the  powers 
referred  to  i  Tliey  are  the  compulsory  provision  of  meclianical 
power  for  the  special  purpose  of  ventilation  in  powt'r-laun»bnes, 
and  in  all  factories  and  workshops  where  anj  dust,  gas,  Tapour^ 
or  other  impurity  is  generated  and  inhaled  by  the  workers  to  an 
injurious  extent.  Unfortunately  for  the  operatives  all  such 
impurities  must  be  the  rfxult  of  the  trade  process.  We  all  know 
that  one  of  the  roost  objectionable  impurities,  and  perhaps  the 
most  insidiously  dangerous,  is  the  constantly  evolving  impurity 
froTn  man  himself,  but  no  mechanical  ventilation  can  be 
enforced  for  this  kind  of  impurity,  notwithstanding  the  fact 
that  in  our  cold  climate  natural  means  of  ventilation  in  such 
places  are  impracticable  because  of  dangerous  draughts  of  cliill 
air. 

1-et  us  examine  the  sanitary  provisions  of  the  Act  for  pro- 
tecting our  workei-s  from  the  danger  of  rebreathing  already 
expired  air.  These  are  contained  in  Sec.  1  of  the  Act  of  ISHa,, 
where  for  the  first  time  a  figure  has  been  put  upon  what  the 
legislature  mean  by  overcrowding  in  workshops.  The  fij^re  ii 
SJ30  cubic  feet  of  space  per  person  during  ordinary  working, 
hours,  and  400  cubic  feet  per  jierson  iluring  overtime.  Here^ 
then,  we  have  a  basis  to  8tai*t  from,  and  I  desire  to  draw  an 
actual  picture  and  tell  what  kind  of  air  was  found  in  a  work- 
room filled  with  employees  up  to  the  4(K)  cubic  feet  or  overtime 
standard,  with  no  other  means  of  ventilation  than  what  can  b6 
obtained  by  the  so-called  "  natural "  methods  of  windows 
and  dooi-s, 

I  take  the  most  favorable  time  for  natural  ventilation,  namely, 
an  afternoon  on  the  13th  of  August,  18S>7.  The  hall  was  one 
specially  built  for  tailors,  with  a  high  peaked  ceiling  and  open 
rafters.  Plenty  of  large  sky-light  wiudows  are  fitted  ou  each 
slope  of  tlie  i-oof  for  cross  ventilation  and  these  were  open,  an 
the  day  was  wai'm,  the  temperature  inside  being  65^  Fahr.i 
The  total  space  is  13,761  cubic  feet,  and  ranged  on  tlie  floor  an 
34  men  busy  plying  the  needle  with  apparently  abundance  ol 
floor  space  for  work.  No  appearance,  to  the  eye,  of  over- 
crowding, and  a  cubic  space  for  each  tailor  02  per  cent,  higher 
tJian  the  Government  standard.  Notwithstanding  all  this,  the 
air  is  stuffy,  and  I  took  a  sample  of  it  at  4.20  p.m.  which  I 
submittetl  to  one  of  Glasgow's  i>ublic  analysts,  Mr.  R.  R. 
Tatlocic,  who  certified  that  it  contained  sixteen  volumes  nf 
carbonic  acid  in  each  10,000  volumes  of  lur. 

Another  sample  taken  on  the  same  afternoon  in  a  room 
having  12,623  cubic  feet  of  air  space,  and  occupied  by  fifty 
young  girla,  was  certified  by  the  same  well-known  chemical 
authority  to  contain  12  volumes  of  carbonic  acid  per  10,000. 
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If  such  excesses  of  carbonic  acid  are  found  in  workrooms  at 
^and  much  above  the  legal  standard  of  occupancy  in  summer 
time  when  the  windows  are  open,  you  can  imagine  the  winter 
-condition  of  such  rooms  occupied  up  to  the  standard. 

Passing  from  this  practical  view,  let  nie  give  you  a  theoretical 
picture  of  the  atmosphere  of  a  workshop  for  girls,  and  draw  a 
<leduction. 

The  time  is  winter,  and  the  tenement  factory  is  a  large  hall 

or  room  40  feet  long  by  25  feet  wide  by  10  feet  high.     In  this 

hall  40  girls  are  employed  mostly  at  the  sewing-machines.    Th(» 

fioor  space   for  each   employee,   along   with   her  machine,  is 

25  s(|uare  feet,   or   5   feet   by   5   feet.      Now,  every   known 

-s^uthority  admits  that  for  the  maintenance  of  good  health  not 

I^s  than  8,000  cubic  feet  of  fresh  air  are  required  for  each 

-udult  to  keep  the  effete   products  of   res})iration  from  rising 

*iigher  than  is  indexed  by  the  presence  of  (>  volumes  of  carbonic 

-Hcid  in  10,000  Tolumes  of  air.     For  tliis  pur|)ose  120,000  cui)ic 

^«^et  of  pure  air  require  to  be  passed  into  this  room  each  hour ; 

■^r,  in  other  words,  the  whole  air  of  the  room  must  be  renewed 

^Welve   times  in   the   hour  for  reasonable    healthy   existence. 

-^ot  one-half  of  this  quantity  could  be  safely  admitted  from 

"^he  outside  atmosphere,  even  assuming  that  there  were   such 

^i^echanical   appliances  as   would   force   in   or  extract  <)0,()00 

"^Ubic  feet  of  air  per  hour.     We  are  therefore  at  present  in 

^his  situation,  that  while  comiKjUed  to  admit   the  stufTy  and 

^^U wholesome  atmosphere  of  tliousands  of  small  factories  and 

^Vorkshops  we  can  do  nothing  by  process  of  law  to  help  the 

^Uffercrs  from  an  impure  atmosphere  unless,  as  I  said  befori*, 

^'^<2  impurities  arise  from  the  trade  process.     That  these  girls 


^^11  suffer   after   the   first   hour,   even   presuming   each    gets 
"^-'SOO  cubic   feet  of    fresh   air   supplied   to   her  per  hour,  is 


former  by  the  latter  we  find  her  at  the  end  of  first  hour  in  the 
^idst  of  air  containing  eight  volumes  per  10,000  of  carbonii! 
^^d  instead  of  the  safe  allowable  limit  of  0  per  10,000.  But 
^^must  be  stated  that  many  thousands  of  workshoj)  employees 
^  in  a  worse  plight  than  is  here  indicat(»d.  With  natural 
^^ntilation,  and  at  the  Government  limit  of  250  cubic  feet  of 
^r  space  each,  they  cannot  possibly  get  more  than  a  fourth  of 
*hat  Ls  required  without  sustaining  the  sensation  of  a  continuous 
drauffht.  Assuming  they  get  a  fourth  of  the  scientiKc  minimum, 
this  brings  the  vitiation  of  the  air  up  to  G  volumes  of  carbonic 
acid  in  each  10,000  volumes  of  air,  which,  added  to  the 
4  volumes  generally  present  in  natural  air,  makes  a  total  of  10 
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Miimes  of  the  iiidux  t»f  impurity  instead  of  6,  the  scientific 
laximuni. 

I  liavo  yoiic  somewliat  into  detail  liere,  as  I  consider  tlie 
^oveninuiit  limit  of  '2')0  cubic  feet  of  air  space  per  head,  one 
which  in  our  climate  i-endurs  healthy  factory  and  workshop  life 
an  im]H>ssil)ility.  It  !•<  true  that  Section  82,  of  the  Facton' 
and  AVorkshop  Act,  of  1>^*.>-'),  states  that  "  In  ever}'  factorj*  or 
workshop  adequate  mea<uin?s  shall  i)e  taken  for  securing  and 
maintaining  a  n*asonahlr  temperature*  in  each  room  in  which 
any  perxui  is  employed." 

This  looks,  an<l,  as  a  matter  of   fact,  is  a  most  necessary  and 
desirable  stipulation,  but  it  i>  of  little  value  in  the  face  of  the 
2.')n  cubic  feet  limit  ju>t  r^'ferred  to.     In  three  hours,  a  person 
in  that   limited  space  bi'conu's  In'mself  a  very    effective  stove 
when  the   veutilati(»n   is  defective.       Without    ventilation  his 
respirations  alone  in  that  period  wcmld  raise  the  temi)eniture  of 
his  :1'){\  cubic  feet  of  nil",  from  ^4^  Fahr.  to  r»3°.       In  other 
W(»rds  where  there  is  no  in<luced  current  of  air,  as  we  find  in 
almost  all  W(»rkrooms  in  Winter,  the  bodies  and  the  breath  of  th 
workers  form  a  nutans  of  raisin^j  warmth,  and,  in  the  words  ol 
the  .'>L'ud  Section,  of  "maintaining  a  reasonable  temperature.' 
I  do  not  think  fitr  a  moment  that  this  dubious  means  ot  warmini 
was  in  the  miml  of  the  (lovernment  which  passed  this  measin 
I  maintain  that  this  section  is  valueless  in  cold  weather,  unle: 
power   is  al>*»  jziven  to  ventilate    all  factories  and  workrooi 
with  wanned  air  by  means  of  suitable  mechanism.      It  is  ah 
a  serious  question  whether  the  very  best  mechanical  appHanc        es 
woidd  be  ot  value  unless  the  amount  of  five  air  s|>ace  given         to 
each  emidovee,  is  eonsiderablv  increased  from  250  cubic  fe-^cf. 
Natural   ventilation  <»n  the  2'yO  cubic  feet  limit,   must  me^  Sin 
bad  or  viliatevl  air,  ami  f«»r  the  workers,  after  a  time,  feelings*    of 
,»ppiv>^ion    and  impaire*!  vitality.      It  does  not  require  mixcA 
plwiTvatii^n  to  note  in  many  workshop  hands  the  jiallor  and  lo^i* 
t>f  las*»itude  Axjiieh   is  the  etYect  of  workin<j   in  close  and  stiifl[r 
nMMn>.     Those  predi<]*oMMl  to  consumption,  bmnchial  affectioUi^ 
and  anaMuia  eannot  tor  \i*ui:  withstand  the  dailv  ovenlost*  f>f 
earbiMiii-  ai'id  and  orixanie  jmllution  given  to  them  in  theavera^''? 
wtM'krot'Ui. 

Cii'Utlemen,  we  cannot  >av  in  these  davs,  as  Thomas  Carlv'e 
>:nd  in  iJ^lTi,  that  "in  n«»  time  since  the  beginning  of  societv 
w;is  the  lot  ot  those  same  dumb  millions  ot*  tcalei's  so  entin?h* 
ini I u  arable  as  it  is  even  in  the  days  now  ]»assing  over  us. 
Muvh  has  been  d*»ne  f«»r  the  W(irkin«r  bees  in  the  ijreat  hive  «»i 
I  Britain  since  then,  but  the  remaimler  of  the  old  philosophers 
appeal  has  still  an  eelm  in  our  pix'sent  tlay.  "It  is  not,"lK* 
eiies,  "  to  die,  or  even   to  (lie  ot    hunirer  that   makes  a  man 
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^^tched ;  many  men  have  died,  all  men  must  die,  the  last  exit 

^^  us  all  IS  in  a  fire  chariot  of  pain,  but  it  is  to  live  miserable 

ye  know  not  why,  to  work  sore  and  yet  gain  nothing,  to  be 

isolated,  unrelated,  ^rt  in  with  a  cold  universal  laisaez /aire ;  it 

}8  to  die  slowly  all  our  life  long,  imprisoned  in  a  deaf,  dead, 

JJifimte  injustice  as  in  the  accursed  belly  of  a  Phalaris  bull. 

-Riis  is  and  remains  for  ever  intolerable  to  all  men  whom  God 

ia«  made/' 

Gentlemen,  it  is  not  belly-hunger  we  have  now  to  fear  for 

pnr  printers,  tailors,  seamstresses,  hemmers,  and  thousands  of 

indoor  workers  of    all    kinds;    it  is  a  lung-hunger,   an   air 

starvation  that  in  these  days  makes  many  a  life  weary  and 

intolerable.    Is  it  not  strange  that  at  this  hour  when  mechanical 

i&otors,  Blackman  air  propellers,  and  other  mechanical  cou- 

^vances  by  the  hundred  are  at  hand  so  efficient  and  yet  so 

P^oderate  in  cost,  a  single  city  factory  or  work-room  should  be 

imperfectly  ventilated;  that  m  times  when  standards  of  purity 

^    food    and    house  accommodation  are  receiving  the   close 

attention  of  the  House  of  Commons,  the  standard  of  purity  in 

J^ork-room  air  is  left  unnoticed,  or,  at  any  rate  is  presumed  to 

*^  solved  by  Section  I  of  the  Factory  and  Workshop  Act  of 

^895^  plui  the  general  power  ^ven  under  the  Public  Health 

•^cts  as  to  defective  ventilation  ?     I  think  I  have  shown  it  can 

^^ver  be  so  solved,  and  that  until  a  Government  fiat  goes  forth 

*®  to  the  maximum  impurity  which  shall  be  allowed  in  all  work- 

^^ms,  the  slow  poisonmg  indicated  by  the  presence  of  over  10 

^olumeg  of  carbonic  acid  in  10,000  volumes  of  air  must  proceed 

^checked  and  unabated. 

.  I  was  glad  to  observe  in  the  "  Sanitary  Inspector's  Journal  " 
*^r  July  last  an  excellent  address  on  the  subject  of  ventilation 
Pythe  Chief  Inspector  of  Bristol.    He  could  not  have  presented 
^^  discussion  a  better  subject,  nor  one  in  which  lies  mightier 
p^sibilities  for  raising  our  masses  into  happiness  and  health. 
^*ily  in  one  important  point  would  I  venture  to  express  myself 
**  a  dissentient  from  his  views.     The  point,  however,  is  a  vital 
'^o  and   should  be  thoroughly  discussed   until   a   proximate 
^uimity  among  Sanitary  Inspectors  has  been  found.     I  refer 
"2  that  passage  where  he  says  "  I  am  of  opinion  that  the  heating 
![[  buildings   should  be  distinct  from  the  air  supply."     This 
uctom  appears  to  me  to  be  against  every  modern  canon  of 
'^tilation.      Nothing  would,   in   my   opinion,   militate   more 
9unst  the  successful  ventilation  of  factories  and  workshops  than 
^  a  dictum.     On  the  contrary,  my  experiences  lead  me  to 
^  conclasion  arrived  at  by  Dr.  Parkes  and  De  Chaumont  in 
beir  text  book  on  **  Practical  Hygiene,"  viz. : — *•  That  any 
reater  speed  of  incoming  air  than  3^  ft.  per  second  will  give 
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the  sensation  of  draught,  especially  if  the  entering  air  be  of  a 
different  temperature  from  that  of  the  air  of  the  room  or 
apartment." 

They  go  on  to  say  "  If  the  air  be  about  70®  Fahr.,  a  rather 

greater  velocity  than  this  is  not  perceived If  the  air 

could  be  warmed  to  a  certain  point  in  a  cold  climate,  or  if  the 
climate  be  warm,  there  may  be  a  much  more  rapid  current  and 
consequently  a  smaller  cubic  space  might  be  given.  Tlie  ttubject 
of  ventilation  is^  in  cold  climaies^  connected  inseparabfy  with  that 
of  warmthy  for  it  is  impossible  to  have  efficient  ventilation  in  cold 
weather  without  warming  (he  air  J'  Such  are  Dr.  Parkes'  and  De 
Chaumont's  views.  Let  us  remember  them  in  our  daily 
practice. 

There  are  vast  possibilities  for  good  in  <the  study  of  this 
subject,  and  having  directed  your  attention  to  one  of  the  paths 
whereon  the  practical  sanitarian  may  find  on  every  side  bene- 
ficient  work  still  waiting  to  be  done,  I  would,  before  closing, 
take  a  general  and  brief  survey  of  our  own  position  as  official 
sanitarians,  and  try  and  indicate  how  best  we  may  without 
fear  or  favour  face  the  many  duties  and  responsibilities  resting^ 
upon  us. 

There  are  three  outstanding  needs  of  this  present  time  so  fi 
as  Sanitary  Inspectors  are  concerned. 

The  first  is  a  systematic  and  high-class  course  of  instructi<v 
and   examination   recognised  by  the  laws  of  the  three  Kin 
doms. 

The  second  is  an  equitable  scheme  of  union,  close  and 
dissoluble,  between  every  Sanitary  Inspectors'  Association. 

The  third  is  a  legalised  basis  upon  which  every  Inspector  ma/ 
feel  absolutely  secure,  both  as  to  the  tenure  of  his  office  and  tii0 
comfort  of  his  old  age. 

We  are  to  hear  some  words  of  enlightenment  upon  this  Ia«i 
important  subject  from  my  friend,  Mr.  Lindsay,  of  Mid-Lothitt^ 
so  I  will  not  trench  on  the  subject,  except  to  state  that  soj 
scheme  of  superannuation  should  be  general  in  its  scope  aw 
not  confined  to  any  one  part  of  Great  Britain  and  Ireland.  I 
have  made  myself  acquainted  with  the  terms  of  a  Bill  alreMT 
drafted  by  the  Sanitary  Inspectors'  Association.  The  menW" 
randuni,  which  forms  its  preface,  shows  that  its  scope  • 
int(»nded  to  be  limited  to  England.  This  is,  I  think,  its  maia 
weakness.  Nothing  of  this  character  should  be  fragmentsry* 
sectional  in  its  a|)plication.  Scotland  gives  security  of  teuttW 
to  her  Inspectors,  and  our  great  regret  is  that  English  •» 
Irish  Inspectors  are  not  yet  partakers  in  this  great  penonll 
and  public  benefit.  So  in  the  matter  of  a  Government  schen* 
of  superannuation  for  Sanitary  Inspectors  it  would  be,  I  ima^n0» 
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more  speedily  obtained  by  a  well-directed  and  anited   effort 
than  by  one  partial  and  local  in  its  character. 

As  to  the  need  of  a  general  and  systematic  course  of  iii- 
stmction  and  a  legalised  examination  for  inspectors,  there  can 
sorely  lie  no  diversity  of  view.     As  far  back  as  1894  Sir  Walter 
Forster,  then  cluurman  of  the  Local  Government  Board  nnder 
the  Liberal  GK>vemment,  convened  a  meeting  in  London  to 
consider  this  qaestion.     We  were  informed  at  that  time  that 
^  the  feeling  of  the  meeting  was  nnanimously  in  favour  of  the 
proposal  that  a  Central  Board  should  be  erected  for  these 
porpofies,  and  it  was  remitted  to  a  committee  to  draw  up  a 
icheme  to  be  submitted  to  the  chairman  of  the  Local  Govern- 
ment Board.*'    Has  such  a  scheme  been  drafted  ?    If  so,  what 
ttit,  and  where  is  it  T  are  questions  which  we  may  now  reason- 
ably and  legitimately  ask  the  Council  of  the  Institute  under 
^koae  auspices  we  are  met  here  to-day.    We  cannot  go  on 
l&nch  longer  with  honour  to  ourselves  or  with  benefit  to  this 
important  branch  of    the    public  service  without  a  special 
location  and  without  a  general  legalised  standard  of   pro- 
^ciency  in  knowledge  and  adequacy  of  training.     Gentlemen, 
'^OQe  A  us  can  affora  to  be  classed  as  the  ^^  lay  quacks  "  of  the 
public  hygienic  service.    We  must  know  our  subjects  and  our 
^ork  thoroughly,  and  once  resting  in  that  knowledge,  we  may 
!^p  boldly  ^rward  and  claim  protection  for  our  positions  alike 
^^m  the  Government  and  from  the  Sanitary  Local  Authorities 
^nder  whom  we  serve. 

It  now  only  remains  to  me  to  say  a  word  on  union.     I  have 

^^ken  before  in  the  cause  of  union.     I  have  listened  to  its 

^oes  being  extolled.     I  have  seen,  speaking  man  to  man,  the 

•^*Tow  expressed  that  yet  hundreds  of  inspectors  are  un-related 

^  their  brothers,  but  in  the  will  to  humbly  do  their  best.     I 

?*ve  not  conversed  with  one  whose  creed  is  based  on  a  love  for 

j^viduaUsm.     Yet  throughout  our  country  there  are  many 

^pectors  like  Coleridge's  Ancient  Mariner,  '^  Alone  on  a  wide 

^  sea."     Toiling,  and  moiling,  day  in  and  day  out,  in  tlicir 

*^cean  of  nuisances,  recording,  warning,  prosecuting,  they,  in 

^  day  of  unions  and  trade  and  professional  combinations, 

^lunk  to  prosper  and  "let  the  world  slide."     Whence  is  this 

^ming  contradiction  between  the  almost  unanimous  recognition 

pfthe  value  of  unions  and  their  practice  of  non -unionism/     Is 

It  enough  in  these  times  that  any  inspector  should  be  as  a 

<^inon  individual  in  the  State  ?     If  so,  is  there  nothing  due  to 

l>iotherhood,  nothing  to  be  attempted  for  the  future  of  the 

ooble  vocation  he  represents  ?     It  may  be  hopeless  to  appeal  to 

our  unattached  brother  inspectors.     Their  ears  are  closed  by 

continued  absence  from  conference.     Yet  we  can  appeal  to  tiie 
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xisting  Associations.  What  have  they  done  in  thi 
:ause  of  union  t  What  are  they  doing  to  foster  the  gr 
associated  life,  not  only  among  the  thousands  in  our  pro 
but  also  among  the  societies  oiP  inspectors  throughout  tb 
countries  ?  What  barriers  exist  which  divide  the  Sout 
North,  the  East  from  the  West?  It  is  not  surely  disincl 
It  cannot  be  any  jealous  feeling,  nor  foolish  quest 
precedence  or  I  would  not  now  be  in  this  chair.  It 
assuredly  want  of  necessity,  never  was  necessity  greats 
now.  Diflference  of  sanitary  creed  does  not  stand  in  o 
we  all  believe  in  one  Goddess — Hygeia. 

Whence  then  our  separation,  why  the  absence  of  a 
yearly  pan  conference  of  inspectors?      How  has  the 
power  of  organization  failed  to  unite  us   as  a  solid   a 
pregnable  whole  t     These  are  questions  to  be  answered, 
men,  not  questions  to  be  shirked.     We  know  that  distan 
effectually  separates  bodies,  but  the  spirit  overcomes  1,00 
as  easily  as  one.     If  the  spirit  of  union  once  descends  n 
and  inspires  an  insight  into  the  incalculable  power  of 
cohesion,  we  shall  not  long  be  working  as  we  are  now  in  s 
and  disjointed  detachments.    We  want  a  uniform  policy 
nuisances,  tenure  of  office  in  England  and  Irelana  as  i 
it  in  Scotland,  liberal  and  controlled  technical  educatio 
recognised  examination,  absolute  freedom  in  action  f 
sonal  control  or  from  fear  of  any  man  in  the  disc 
public  duty. 

Until  these  things  are  obtained  in  the  three  Kingdor 
we  nor  our  public  work  will  be  right  nor  satisfact 
public  interest.    What  can  gain  us  these  things  ?    Uni 
close,  brotherly,  helpful  union  is  the  "open  sesame 
and  influence.     Without  it,  disintegration  is  at  banc 
and  destroy  even  our  existing  organizations.     It  is 
liope  that  as  the  seeds  of  onion  were  sown,  when 
brothers  invaded  Scotland  in  great  force  four  year? 
in  a  near  hour  the  fruit  of  that  seed  will  appear  ai 
by  every  Inspector  in  these  Kingdoms  who  beaj 
ba^lge  of  a  Sanitary  Authority. 
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CONFERENCE  OF  LADIES  ON  DOMESTIC 
HYGIENE. 

ABSTRACT   OF   ADDRESS 

fir  Mbs.  Fawkes, 

Pbebident  of  the  CoiansBsscE. 


Before  begmning  this  conference  I  should  like  to  say  a  verr 
few  words  to  define  the  position  of  women  towards  the  science 
of  ssoitation.  There  maj  be  some  present  to-da_v  who  are  not 
•iriire  that  within  the  last  few  years  women  have  bad  official 
reciignition  m  this  matter.  The  first  local  authority  to  appoint 
Sanitary  Inspector  was  the  Corporation  of  Notting- 
iam  in  the  year  1892.  This  example  has  been  followed  ny 
amtiy  others,  and  there  are  now  in  all  eighteen  women  at  work 
nnJer  various  sanitary  authorities. 

We  must  all  rejoice  that  there  is  this  new  scope  for  women's 

work,  b;it  at  the  same  time,  I  feel  very  strongly  that  it  is  not 

•tt^oificial  work  that  women  can  do  most  for  this  great  cause. 

e  all  need  to  be  awakened  to  the  responsibility  all  (however 

their  sphere  may  be),  have  in  this  matter,  and  what 

My  can  do  by  example  and  precept.     We  have  two  formidable 

lants  to  fight,  Ignorance  and  Prejudice,  and  in  order  to  teach 

'e must  know;  therefore,  it  is  well  we  shonld  meet  here  to-day 

toleam  all  we  can  about  a  science  on  which  so  much  of  the  health, 

cousequently  of  the  happiness  of  the  human  race  depends. 


OONOEESS  AT  LEEDS. 


LECTURE  TO  THE  CONGRESS, 

Y  H.  PERCY  BOULNOIS,  MJnst.C.E.,  City  Engineer, 

Liverpool. 


SOME  SANITARY  ADVANCES  IN  MUNICIPAL 

ENGINEERING- 

The  subject  that  I  have  chosen  to  lecture  to  you  upon  is 
"Some  Sanitary  Advances  in  Municipal  Engineering."  You 
will  see  hanging  from  the  gallery  a  diagram,  which  shows  some 
of  the  many  branches  of  municipal  engineering  work;*  evea_ 
the  duties  which  are  there  enumerated  do  not  mclude  all  th< 
subjects  concernir^  which  a  municipal  engineer  is  expected 
know  something.    To  speak  to  you  on  all  the  matters  that  coi 

within  the  municipal  engineer's  province  I  should  have  to  kee' 

you  here  for  a  weeK,  but  I  have  put  the  diagram  there  in  ord^^sr 
to  give  you  some  idea  of  the  marvellous  progress  that  has 
made  in  municipal  engineering  during  the  reign  of  Her  M<k 
Gracious  Majestjr  Queen  Victoria. 

The  municipal  engineer,  or  the  town  surveyor  as  he  is 
monly  called,  was  practically  unknown  before  the  Queen 
to  the  throne ;  and  I  hope,  before  I  have  finished,  to  tell  >^«>n 
something  of  the  progress  that  has  been  made  by  that  oflScirer 
(luring  this  short  period  of  little  over  sixty  years.      I  ie^he 
credit  for  the   branch  of  the  profession  to  which   I  belong't 
and  my  brother  officials  for  tne  advance  which,  in  spite    of 
the  greatest  opposition,  has  been  made.      Municipal  govern- 
nurut  theoretically  is  splendid ;   practically  it  often  fails,  an" 
for  two  or  three  reasons.      It  rails  principally  because  thBt 
government  is  ever  changing.     As  each  succeeding  Novembe' 
comes  round,  fresh  men  are  elected  to  representative  position* 
The  consecjuence  is  that  the  municipal  engineer  has  no  sooner 
educated  his  committee  to  the  proper  standard  than  he  ^ 
to  go  through  the  same  process  witn  a  new  committee :  tlu«» 
naturally,  is  very  much  against  advancements     Then  again,  in 
smaller  towns,  1  am  bound  to  admit,  men  often  get  position* 
upon  local  governing  bodies  for  purposes  purely  their  own. 

*  A  similar  diagram  is  given  in  Vol.  XIII.,  page  32?. 
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Indeed,  it  is  well  known  that  in  many  districts  the  ready 
**spoQter"  is  more  likely  to  be  elected  than  a  man  not  so  fluent 
of  ton^e  who  has  really  the  interests  of  the  place  at  heart. 

I  will  now  proceed  to  tell  you  something  about  the  various 
mbjects  which  come  under  the  head  of  sanitary  matters.     First 
IS  to  drainage  and  sewera^  we  must  all  be  agreed  that  house 
<^nage  has  made  marvellous  strides  during  the  past  few  years. 
•Riis  Ims  been  contributed  to,  to  no  small  extent,  by  our  chair- 
"^  Mr.  Prid^n  Teale,  whose  largely  circulated  book  drew 
^e  attention  of  the  community  to  existing  defects  in  sanitary 
letters — the  spreading  of  knowledge  which  after  all  is  more 
Important  than  legislation ;  education  undoubtedly  comes  first, 
^gislation    afterwards.      With    regard    to    sewerage,   we    all 
*new  what  that  used  to  be.      The  sewers  were   exceedingly 
defective  and  badly  constructed — ^in  fact,  mere  elongated  cess- 
pits, worse  than  if  they  had  not  existed  at  all.    The  municipal 
^jgineer  has  changed  all  that,  he  has  taken  up  the  matter 
^ientifically,  he  has  seen  that  the  drains  are  proi^erly  designed 
••^  properly  carried  out^  and  consequently  large  communities 
•*^  now  able  to  live  together  with  almost  perfect   immunity 
^Om  disease,  which  would  have  been  impossible  in  the  old  days, 
•^^w'with  regard  to  sewers.     Careful  as  we  may  be  in  their 
^^nsbnction,  careful  as  we  maiy  be  in  the  gradients  we  give  to 
•^«m,  we  find,  in  nearly  all  cases,  or  rather  I  would  say  in  many 
^^^es,  that  it  is  Advisable  they  should  be  ^sisted  by  flushing. 
"V.  he  flushing  of  pubKc  sewers:  is  carried*  but  in  various  ways; 
^^ther  by   automatic   flushing-tanks   placed   at   the   heads   of 
^jious  sewers  or  by  hose-pipes  being  put  into  the  manhole, 
^  by  penning  back  the  sewage  by  means  of  a  valve,  which  is 
^^terwards  raised  and  the  sewer  is  thus  flushed. 

The  third  plan  is  by  having  large  tanks  or  wells  put  over 

y^ie  manhole,  empty;  these  tanks  are  filled  from  the  nearest 

^jrdrant  and  let  go  into  the  sewers.     I  will  show  you  how  the 

operation  by  means  of  tanks  is  carried  out  in  Liverpool.     The 

^^^k  shown  on  the  screen  holds  2,000  gallons  of  water  and 

Empties  in   about   thirty   seconds ;    we  have  a  telescope   ar- 

^^gement  which  goes  a  long  way  down  the  manhole  so  that 

^he  stream  of  water  is  poured  directly  into  the  sewer ;  a  great 

^eal  of  the  good  effect  being  lost  when  the  water  fell  from  a 

height.     In  addition  to  flushing  the  whole  of  the  sewers  of 

tiiverpool  four  times  a  year,  we  also  flush  the  whole  of  the 

private  drains  of  every  house,  large  or  small,  througliout  the 

city,  free  of  cost  to  the  owner  or  occupier.     I  do  not  know 

^oat  other  town  or  city  does  that. 

The  object  of  this  is  two-fold.     One  is  that  it  cleanses  the 
drains  out ;  still  more  important  it  acts  as  a  detector.     It  soon 
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scovers  where  anything  is  wrong  and  the  matter  can  then 

^eedily  remedied.     In  this  slide  is  seen  a  house  flusher  at  worn 

a  couiii  property.    They  are  worked  by  gangs  of  three  mer— 

ind  wlierever  there  is  a  trap  or  an  entry  of  any  kind  to  tM 

drain  there  they  go.     It  costs  Liverpool  £4,500  a  year  to  ci: 

this,  and  it  is  money  well  spent. 

I  will  now  touch  lightly  on  the  subject  of  sewage  d^ 
posal.  There  are  a  great  many  papers  on  this  subject  at  iz^^ 
present  Congress ;  without  doubt  it  is  a  burning  question, 
cannot  be  doubted  I  think  that  during  late  years  progress  k^ 
been  made  in  this  direction.  Formerly  there  was  no  attencij 
at  treating  sewage,  it  was  allowed  to  run  on  of  its  own  sw^. 
will  in  any  direction  it  chose.  But  the  engineer  and  tM" 
chemist  have  been  at  work  and  all  manner  of  devices  have  be^ 
put  into  operation  for  the  purpose  of  precipitating  the  sol  - 
matter,  and  allowing  the  effluent  to  flow  on  more  or  less  pure  ^'^ 
be  treated  chemically  or  otherwise. 

The  great  difficulty  hitherto  has  been  that  the  chemist  ha«^ 
tried  to  arrest  decomposition.     The  result  has  been  that  in 
effluent,  apparently  free  from  anything  deleterious,  decompo: 
tion  has  afterwards  set  in.    Nature  will  have  its  pound  of  nes 
Nature  has  given  us  decomposition  as  a  great  force.     I  belie 
that  in  this  direction  of  sewage  treatment,  Mr.  Cameron,  ^ 
Exeter,  is  on  the  right  lines  with  his  Septic  system. 

I    know   many  will   disagree  with   me,  but  I  cannot  hef^ 
thinking  that  there  will  be  great  strides  made  in  that  directior 
and  that  we  sliall  find  it  advisable  instead  of  opposing  natur 
in  the  way  we  have  done,  that  we  ought  to  assist  nature  in  wh; 
she  ought  to  do.     With  regard  to  irrigation,  I  believe  in 
sewage  farm  properly  and  carefully  laid  out  by  an  engineer  wl 
knows  his  subject,  and  efficiently  managed,  which  is  of  ev 
greater  importance,  provided  you  can  get  the  right  sort  of  la' 
There  is,  I  think,  still  a  great  deal  to  be  done  with  sewage  irri 
tion.    Colonel  Jones  would  be  glad  to  hear  me  say  that.    1 1' 
had  handed  over  to  me  two  sewage  farms  within  a  stone*s  tl 
from  each  other.     A  view  of  one  of  them  I  feel  proud  to  i 
you,  but  the  other  is  a  bad  farm.     Here  is  a  view  of  the 
farm,  in  wliich  you  will  notice  a  big  open  sewage  carrie 
both  sides  you  see  the  crops  growing.     The  gradient  of  a 
should  be  about  1  in  800.     In  this  case  the  soil  of  the  f 
clayey — unsuitable  altogether  for  the  purpose  it  is  requir 

And  now  I  will  pass  to  another  point,  that  of  the  c 
of  house  refuse,  which  has  always  been  somewhat  of 
culty,  and  I  will  explain  one  of  those  plans  which  h 
adopted  at  Liverpool  for  a  great  many  years,  and  ^ 
to  take  the  stuff  out  to  sea.     For  that  purpose  tv 
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*he  Alpha  and  Beta,  have  been  built,  and  perhaps  in  time 

Jjhey  may  get   through   the   whole   of   the    Greek    alphabet. 

-*^^hese  barges   carry  from  300  to  400  tons  in  hoppers,  they 

So  oat  twenty-six  miles  to   sea;    and    this   has   been   going 

^n  for  a  great  number  of  years,  and   is  rather  a  cheaj)  way 
of  "  —        -  - 


signs 

pool.     Still,  the  plan  is  a  very  good  one,  though,  of  course, 

there    are    objections.      There    is    rough    weather   when  you 

cannot    send    the    barges,    there    is    tlie    breaking    down    of 

machinery,    so    that    undoubtedly    the   best    plan,    the    most 

modem  method  of  disposing  of  house   refuse,  is   by   what   is 

popularly  known  as  a  destructor.     Of  course,  it  is  not  really 

a.  destructor,  for  you  cannot  destroy  anything,  it  is  conversion 

of  refuse  into  various  kinds   of   gases   and  '^clinker.*'      The 

lonn  of  a   destructor  is   probably   familiar  to   many   of   my 

audience.     The  system  is  one  under  which  the  refuse  is  burned 

in  a  furnace  in  such  a  way  that  the  fumes  are  not  allowed 

to  escape.      That,  of  course,  is  very  easy  to  say  but  not  so 

^sy  to  do,   though   great   strides   have   been   made   in    that 

direction.     The  points  to  be  aimed  at  in  a  refuse  destructor 

^^^  first  of  all,  complete  combustion ;  secondly,  no  stewing  of 

the  stufiF  as  in  many  cases  where  it  is  allowed  to  rest  on  the 

platform ;  thirdly,  of  course,  no  nuisance  from  the  dust  blowing 

^oout  or  from  the  handling  of  the  stuff  ;    and  also  the  process 

PJ  burning  should  be  so  complete  that  there  should  he  none  of 

^ose  vapours  of  distillation  passing  up  the  chimney  and  causing 

^nuisance  and  danger  to  people.     Of  course    the    danger   is 

"^l^ght  with  a  high  chimney,  although  in  that  case  the  vapours 

?|^  simply  carried  a  little  further  and  they  eventually  descend. 

yaturally   the   further   they  are   carried   they   become   more 

diluted. 

Another  object  of  the  destructor  is  the  utilization  of  heat, 
^^d  the  production  of  "  clinker."  In  a  well-conducted  destruc- 
^r  there  is  no  nuisance.  With  regard  to  tlie  disposal  of  the 
^  clinker,"  in  the  destructor  you  get  33  per  cent,  of  clinker  left 
5^hind.  Now,  what  is  to  be  done  with  that  ?  You  see  liow  we 
?^1  with  it  at  Liverpool.  We  put  it  into  barges — contained 
^^  boxes — the  barges  are  taken  down  to  the  dock,  each  of 
^he  boxes  is  then  lifted  out  and  emptied  into  the  large  hopper- 
l^arges  which  go  to  sea,  and  the  whole  of  the  barge  is  emi)tie(l 
^^  about  3i  minutes.  That  is  one  way,  a  wasteful  way,  of 
disposing  of  the  clinker.  Another  method  is  a  more  useful 
^ay  of  disposal,  which  I  will  now  show  you  on  the  screen. 
Here  we  make  footpaths  out  of  the  clinker.     It  is  broken  small. 
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mixed  with  cement,  and  put  into  a  mould  and  smoothed 
over.  It  is  then  run  through  a  h_v<iraulic  press,  the  pressure 
beinp;  2jlbs.  to  the  square  inch.  The  mould  is  then  reversed, 
and  by  means  of  hydraulic  preaaure  a  box  is  placed  under  the 
stab,  which  is  then  released,  falls  into  the  box  and  ia  carried 
away  by  hand  and  stacked.  We  make  these  slabs  at  Liverpool 
at  a  cost  of  Is.  7d.  a  yard,  and  a  most  excellent  pavement  it 
makes,  and  is  ready  for  laying  in  three  months.  It  is  a  useful 
use  of  the  waste  product  of  a  waste  product. 

Now  we  come  to  another  department  in  which  some  very 
considerable  advances  have  been  made ;  I  refer  to  that  of  mad 
making.  Of  course  the  name  of  Macadam  is  as  familiar  in 
your  ears  as  a  household  word,  but  macadamised  roads  are  only- 
good  things  for  the  country.  Macadamised  roads  are  very 
bad  things,  eanitarily,  where  there  is  much  traffic,  or  where 
shops  or  houses  are  closely  adjoining.  Porous  or  absorbent 
roads  are  not  only  expensive  to  raaintjiin,  but  on  sanitary 
grounds,  which  I  am  talking  about  to-iiight,  they  are  exceed- 
ingly bad.  There  are  various  ways  of  making  sanitary  jave- 
ment,  but  the  best  ia  to  first  put  in  a  good  sound  concrete 
foundation.  Then  put  on  that  a  skin,  or  veneer — and  it  is  only 
that  because  the  concrete  foundation  is  really  carrying  the  traffie 
— of  either  aaphalte,  or  wood,  or  stone  aetti.  Of  course  in  the 
north  of  England  stone  setta  are  generally  used,  and  when  they 
are  put  on  a  concrete  foundation  and  grouted  properly  with 
bitumen  they  make  a  perfectly  imj)ervious  pavement,  and  are 
a  sanitary  pavement  on  that  account.  But  nobody  will  deny 
that  stone  setts  are  exceedingly  noisy. 

Then  we  come  to  aapbalte  and  that,  upon  sanitary  ground,  is 
a  splendid  pavement.  But  asphalte  is  under  certain  circum- 
stances objectionable.  In  this  climate  we  are  continually 
having  exceedingly  greasy,  sticky,  wet  weather,  which  u 
absolutely  unsuitable  for  asphalte  as  a  pavement.  Latterly 
wood  pavement  has  been  used,  but  there  is  a  growing  objection 
to  its  employment,  because  the  blocks  being  of  a  fibrous  naturet, 
it  is  absorbent,  and  takes  in  the  filth  of  the  roads  and  tha 
moisture,  and  so  comes  to  be  unwholesome  on  that  account; 
But  more  latterly  still  there  has  been  introduced  into  thi« 
country  wood  that  is  inahsorhent.  wood  that  is  absolutely  hard, 
and  wood  that  comes  from  one  of  the  most  health-giving  trees 
— the  eucalyptus  tree;  I  mean  the  Karri  and  .larrah  woods 
of  Australia,  In  this  wood  vou  have,  to  my  mind,  the  best 
material  for  a  sanitary  pavement  that  you  can  have. 

In  this  slide  you  have  them  making  a  macadamised  road,  a 
road  that  is  very  good  in  country  districts,  hut  which  is  no 
good  in  towns,     I  am  showing  you  now  the  making  of  a  proper 
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rotdy  and  its  formation.  This  is  the  concrete,  and  here  are  the 
nKn  paying.  This  is,  as  yon  can  see  by  the  picture,  a  road  of 
stone  setts.  This  shows  practically  the  making  of  an  ordinary 
ptved  road,  which  is  absolutely  impervious  to  wet. 

Kow  I   have  touched    upon   various    engineering  sanitary 
advances,  and    before  concluding  my   lecture   there   is    one 
special  subject  upon  which  1  should  like  to  say  a  few  words  to 
TOO.    It  may  hardly  be  a  matter,  strictly  speaking,  of  engi- 
neering, but  it  falls  to  the  lot  of  the  municipal  engineer  never- 
theless, and  that  is  the  subject  of  the  Housing  of  the  Labouring 
Classes.      Now,  I   say  Housing  of    the    Labouring   Classes 
rivisedly,  because  the  Acts  of  Parliament  have  hitherto  been 
^\j  applied  to  the  Housing  of  the  Artisan  Classes.     From  mv 
brge  experience  of  a  great  number  of  years  as  a  municipal 
^neer,  I  am  convinced  that  the  ordinary  artisan   can  be 
supplied  with  a  house  by  private  enterprise,  at  such  a  rent  that 
"^  can  afiFord  to  pay.     But  with  regard  to  the  labouring  classes, 
'He  man  whose  work  is  very  irregular,  who  is  earning  twelve, 
^f  teen,  eighteen  shillings  a  week,  that  is  the  man  who  is  wanted 
^  be  housed ;  and  hitherto  the  attempts  that  have  been  made 
*^  house  him  properly  have  not  been  very  successful. 

^The  fact  is  that  the  houses  that  have  been  provided  are,  to  my 

***ind,  too  good — ^if  I  may  say  so.     But  let  me   be   distinctly 

^H'lderstood ;  1  mean  that  these  houses  cannot  be  too  good  in  all 

^^w  sanits^  requirements,  and  in  all  their  sanitary  arrange- 

^^^nts,  but  they  can  be  too  good  in  many  ways ;  in  point  of  size 

^^^r  instance,  in  point  of  ornamentation,  in  point  of  various 

^^tails  of  construction  in  staircases  and  floors.     These  matters 

,I^^ve  made  the  giving  of  the  labouring  classes  houses  at  a  r(»nt 

^^*>at  they  can   afford  to   pay,  an   almost   insoluble   problem. 

^JrVell,  I  have  come  to  the  conclusion,  and  I  did  some  years  ago, 

*^t  you  ought  to  make  up  your  minds  that  there  should  be  a 

^^^it    My  unit  has  been  one  shilling  per  room  per  week,  as  being 

^<ie  most  that  these  people  ought  to  be  asked  to  pav. 

Now  in  Liverpool  we  have,  I  suppose,  a  class  of  [wople  who 

^Te  really  exceeaingly  poor,  whether  by  their  own  fault  or  not, 

'^  am  not  prepared  to  say.     These  people   live  in  the  most 

^^retched  courts  and  hovels.     You  have  upon  the  screen  now 

^n  instance  of  the  kind  of  court  I  mean.     But  this  is  rather 

^  good  one,  I  mean  iiw  point  of  appearance,  for  I  could  have 

^onnd  very  many  worse  ones  than  this  one,  had  I  been  taking 

'the  photograph.    But  let  us  take  this  as  a  fair  sample  of  the 

^onrts  we  nave  to  deal  with  in  Liverpool.     The  population  of 

U  is  really  the  worst  feature.     The  house  consists  of  a  cellar 

which  is  never  use^,  and  which  is  always  full  of  filth.     Tiien  we 

come  to  the  living  room,  and  there  is  a  bedroom  over  that,  and 
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yet  another  bedroom  over  that.  There  is  a  staircase  goin^  m 
inside  the  rooms  to  the  top.  These  houses  are  i^U  built  oacl 
to  back,  and  there  is  absolutely  no  ventilation.  If  you  go  int< 
one  of  these  courts  on  a  summer  day,  the  smell  is  alwayi 
offensive,  and  I  will  defy  you  to  stay  in  any  of  the  rooms  foi 
more  than  three  minutes  at  a  time.  The  Corporation  of  Liver 
pool,  under  their  special  Acts  of  Parliament,  have  destroye< 
many  thousands  oi  these  wretched  courtr-yards,  and  are  stil 
proceeding  with  the  work,  but  the  diflSculty  has  been,  hitherto 
how  to  provide  for  the  displaced  population.  These  peopl< 
cannot  afford  to  pay  more  than  2s.  6d.  or  3s.  a  week,  which  thej 
pay  for  these  very  inferior  abodes. 

This  is  a  surest  problem.  Artisans'  dwellings  are  too  oftei 
palatial  residences,  erected  on  a  lavish  scale,  and  occupied  b] 
people  who,  I  venture  to  say,  are  not  the  ones  for  which  thea 
dwellings  are  intended.  I  took  up  this  problem  on  my  owi 
account,  and  tried  to  give  a  different  class  of  house  altogether 
I  have  succeeded  in  building  different  types  of  tenement  houses 
tliree  storeys  in  height,  let  off  in  tenements.  The  larges 
tenements  have  four  rooms  and  the  smallest  two.  The  average 
rental  that  we  are  getting  is  Is.  l^d.  per  room  per  week,  oi 
very  near  the  unit  which  I  have  laid  myself  out  to  get.  The] 
are  built  upon  land  valued  at  12s.  per  square  yard,  and  ar< 
bringing  in  from  4^  to  5  per  cent,  nett,  after  allowing  foi 
all  such  leakages  as  rates,  repairs,  people  not  paying  theii 
rent,  and  so  on.  This  is  the  class  of  house  we  want.  The; 
are  built  exceedingly  cheaply,  the  floors  being  made  of  ol' 
tramway  sleepers  as  joists,  filled  in  between  with  a  concret: 
that  will  take  a  nail.  There  are  not  many  concretes  th« 
will  do  that.  With  this  class  of  tenement  you  must  be  ve* 
careful  that  each  floor  is  watertight,  and  these  are.  F- 
thc  people  are  apt  to  be  careless,  and  when  a  tenant  fin— 
a  pail  of  water  streaming  through  the  ceiling,  he  brings- 
claiin  for  damages  to  his  goods  and  chattels.  The  steps  a-~ 
all  the  other  concrete  work  that  may  be  used,  and  the  sto^ 
cills  and  window  bends  are  made  from  our  clinker  refuse  f 
the  destructor. 

You  will  notice  the  windows,  they  are  French  ones, 
opened,  and  the  glass  with  which  they  are  glazed  is  in 
pieces,  and  consequently  very  cheap  to  repair ;  in  fact  ev^:i 
thing  is  studied  with  a  view  to  economy,'Tbut  everything  is  in  ^ 
most  perfect  sanitary  order  that  we  can  get.  For  4s.  6c3- 
week  rent  they  can  get  a  house  with  a  sitting  room,  a  bedrcH> 
and  another  bedroom  behind  it,  with  a  large  scullery  and 
court-yard  ten  yards  long  and  wide,  and  I  can  only  tell  f^^ 
that  they  are  no  sooner  built  than  people  are  clamouring  ^ 
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tenants  for  them,  and  I  believe  honestly  that  we  have  met  the 
demand  of  this  class  of  tenant  for  a  house  of  this  description. 
There  is  one  matter  in  connection  with  this.  All  would 
be  absolutely  impossible  of  provision  for  this  class  of  tenant 
bj  private  enterprise,  but  tne  Corporation  can  do  it  for  this 
treason: — They  can  put  a  caretaker  in  one  of  these  houses 
who  is  responsible  for  the  collection  of  the  rents  and  for  the 
behayioor  of  the  tenants,  and  that  is  the  only  way  in  which  you 
cui  meet  the  case. 

This  slide  now  before  you  is  my  own  workshop  where  we  get 
out  some  of  these  schemes  which  I  have  talked  to  you  about 
^lUj^ht.  It  is  one  of  my  drawing  offices  in  my  own  place  in  the 
Municipal  Buildings  at  Liverpool.  So  now  you  see  what  the 
^yffioe  ot  a  municipu  engineer  is  like,  where  are  devised  those 
Kihemes  which  sometimes  come  to  bear  fruit  and  sometimes  are 
I^  aside  and  forgotten.  I  must  apologise  for  having  chosen 
*be  sabject  that  x  have,  but  it  is  one  that  is  very  dear  to  me 
•*ter  twenty-six  years  of  a  municinal  engineer's  life,  and  I  hope 
yon  liave  not  been  terribly  worriea  by  hearing  me  talk  about  it. 


CONGRESS  AND  EXHIBITION  AT  LEEDS. 


The  Sixteenth  Congress  and  Exhibition  of  the  Institute  was 
held  at  Leeds  from  September  14th  to  I8th  by  invitation  of  the 
Right  Honourable  the  Lord  Mayor  and  Corporation. 

Very  suitable  accommodation  was  provided  for  the  meetings 
of  the  Congress  in  the  Town  Hall,  Yorkshire  College,  Municipal 
Buildings,  School  Board  Offices,  and  the  Methodist  New 
Connexion  Hall. 

The  Congress  was  received  by  the  Right  Honourable  the 
Lord  Mayor  (Sir  James  Kitson  Bart,  M.P.),  and  his  speech  of 
welcome  was  responded  to  by  Sir  Douglas  Gaiton,  K.C.B., 
F.RS.,  Vice  President  and  Chairman  of  Council  on  behalf  of 
the  Institute,  and  by  Dr.  Robert  Farquharson,  M.P.  (President 
of  the  Congress),  on  belialf  of  the  Congress, 

A  Public  Luncheon  was  held  in  the  Yorkshire  College  at 
which  Councillor  Womcrsley  presided,  and  the  following  toasts 
were  proposed : — 

Tht  QoMii,  by  the  Chairman. 

The  Sanitary  Iiulitute  and  Congrets^  by  the  Chairman. 
Eesponded  to  by  Sir  Douglas  Galtoo,  K.C.B.,  F.E.8. 

The  City  and  Indtutries  of  LteiU,  by  Dr,  Bobert  Farqiibarson,  M.P. 
Jiesponded  to  by  Sir  John  Barron. 

The  first  General  Meeting  was  held  on  September  14th, 
Sir  Douglas  Gaiton,  Chairman  of  Council,  installed  Dr.  Robert 
Farquharson,  M.P.,  as  President  of  the  Congress,  who  delivered 
his  Inaugural  Address. 

Tlie  Right  Hon.  the  Lord  Mayor  formally  opened  tliOi 
Exiiibition,  which  was  held  in  extensive  temporary  buildings, 
erected  on  the  grounds  of  the  West  Riding  Royal  Engineers  in 
Camp  Road. 

The  Exhibition  remained  open  till  October  9th,  and  wa» 
visited  by  75,790  people,  A  list  of  the  Awards  made  by  the. 
Judges  is  given  on  page  369. 
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The  business  of  the  Congress  was  divided  into  three  Sections, 
pand  six  Special  Conferences  were  held.  Particulars  of  these 
'  are  given  in  the  programme  of  the  Congress  in  Part  II.  of  the 
Journal.  The  Presidents'  Addresses  are  published  in  the  pre- 
sent number  of  the  Journal.  The  papers  read  in  the  Sectional 
Meetings  with  the  discussions  upon  them  wilt  be  published  in 
Part  IV.  of  the  present  volume,  and  an  abstract  of  the 
proceedings  of   the   Conferences  will  be  mven  in  Part  I.  of 

Vol  xi£  ^ 

During  the  meeting  an  excursion  was  made  to  the  New 
Riiyal  Baths  at  Harrogate,  and  a  Garden  Party  was  given  at 
Mansion  Hall. 

Visits  were  also  arranged  to  Leeds  Fireclay  Co.'s  Works  at 
^"Wortley,  Burmantoft's  Works,  Destructor  and  Sewage  Works, 
Electric  Generating  Station  and  Electric  Tramway  Co.'s  Car 
and  Shed,  Cor[ioration  Baths,  General  Infirmary,  New  Medical 
School,  Black  Dike  Mills,  and  the  Shibden  Head  Brewery. 

L      The  closing  meeting  of  the  Congress  was  held  on  September 
|l7th,  Dr.  Robert  Farquharson,  M.P.,  in  the  Chair. 

Reports  of  the  work  done  in  the  different  Sections  of  the 
Congress,  and  the  Keaolutious  passed,  were  read  by  the 
respective  Secretaries,  and  the  Resolutions  were  referred  tu 
tlie  Council  of  the  Institute  for  consideration. 


* 


Proposed  by  Dr.  R.  Farquharson,  M.P.,  seconded  by  Mr,  W. 
Spinka: — 

Kkolvhd — "That  the  most  cordial  thanks  of  Tlie  Sanitary  Institute 
snd  Congress  are  due  to  the  Bt.  lion,  the  Lord  Mayor,  Liady  Mayoress, 
«nd  Corporalion  of  Leeds,  for  the  reception  accorded  to  the  Meeting 
and  for  the  welcome  they  have  given  to  the  Members  in  the  City." 


Df   Hull,  seconded  by  Dr. 


Proposed   by   Alderman   Fraser 
Armstrong,  of  Newcas tie-up on-Tym 

Bbsoltkd— '■  That  tlie  most  sincere  thanks  of  the  Congress  be 
tendered  to  the  Council  of  the  TorkHhire  College,  to  the  School 
Board,  and  to  the  Trustees  o£  the  Wesleyan  New  Connexion  Hall, 
for  the  very  suitable  and  convenient  Rooms,  and  the  facilities  accorded 
to  the  Congress,  whiuli  have  gnatly  enhanced  the  success  of  the 
I  Meeting." 


COSQBIiBS  AT  LEEDS. 


Proposed  by  Major  Lamorock  Flower,  seconded  by  Mr.  H. 
A.  Roecbliug,  of  Leicester:  — 

Eesolved — "That  the  hearty  thanks  o£  the  Members  of  the 
CongreBB  be  given  to  those  who  bare  so  kindly  shown  Loapitality  at 
private  reeeptions  by  privileges  accorded  to  the  Members,  and  at  the 
various  Excursions  which  have  added  so  greatly  to  the  pleasure  and 
enjoyment  of  the  Meeting." 

Proposed  by  Dr.  J.  F.  J.  Sykes,  seconded  by  Mr.  W.  J. 
Dibdin,  of  London : — 

Eesolved — "  That  the  earnest  thanks  of  the  Congress  are  due  to 
the  Local  Oeneral  Committee,  the  various  Sub-Committees,  and  the 
Local  Secretarie«i,  for  their  arduous  Jabours  in  their  several  depart- 
ments, and  for  their  unremitting  exertions  in  carrying  out  the  many 
details  in  the  or^njsation  of  the  Congress,  which  Lave  culminated 
in  such  a  successful  Meeting." 

Proposed  by  Mr,  T.  Fairley,  seconded  by  Mr.  James  Lemon, 

of  Southampton : — 

EiaoLTBD— "  That  the  thanks  of  the  Meeting  are  due  to  the 
Eepresentatives  of  the  Press  for  the  admirable  reports  which  have 
been  published  of  the  proceedinKs,  and  which  are  largely  instrumental 
in  the  dissemination  of  the  teachings  of  the  Congress." 

Proposed  by  Prof.  J.  Lane  Notter,  seconded  by  Dr.  Churton, 
of  Leeds : — 

Besolted — -"That  this  Meeting  desires  to  express  to  Dr.  R.  Far- 
quharson,  M.P.,  President  of  the  Congress,  their  high  appreciatioa 
of  the  great  services  that  he  has  rendered  in  presiding  over  the 
Meeting,  and  all  the  personal  interest  wliich  he  has  so  kindly  dis- 
played in  its  work  and  in  the  interest  of  the  Members  attending." 
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SILVER    MEDALS. 
Blaceuak  Vestilatisg  Co..  Ltd..  6;{,  Foiv  Street,  E.C. 

Coke  Rt-reen  for  Vent i latins  Purpurea, 
Cadbckt  Bbos.,  Bournville,  iJirmingliuin. 

C<x.-.>a. 
T.  C.  Calvebt  &  Co.,  Bradford,  Manchester. 

Pure  Curbiilic  .^cid. 
DiTis  Gab  Stotb  Co.,  Ltd.,  200,  Catnberwell  Road,  S.E. 

"  Metropolitan  "  Gas  Cooker. 
J.  RiraiES  &  Sosa,  Ltd.,  147,  Houndnditch,  E.C. 

Pastenr  Chamberlanil  Domestic  Filter. 
J.  Dbfeibs  &  30X8,  Ltd.,  147.  Hound9dit*:b,  E.C. 

Portable  Hot  Spray  Disinfector. 
'ExTASDEo  Metal  Co.,  Ltd.,  39,  Upper  Thames  Street,  E.C. 

Expanded  Metal. 
The  Febbybbiogb  ForrxDBT  Co.,  Ferrybridge,  Torka. 

FrvMton  Duplex  Fire  Kitchener. 
J.  a.  Fkt  &.  Soss,  Ltd.,  BriatoL 

HcoaES  &  Laxcasteh,  47,  Vittoria  Street,  S.W. 

8hoDe'a  Hydro-pneumntic  Ejector. 
Ja8.  Milne  &  80s,  fyro.,  48,  Wellington  Street.  Leeds. 

"Listonter"  Grip  Fire  H(Me  Connection. 
Leeds  Fieetlat  Co.,  Ltd.,  Leeds. 

Wall  Decorations  in  BomiantoftB  Faience. 
Eetnolds  &  BBAV805,  14,  Commercial  Htreet,  Leeds. 

Apparatus  for  Analysin  of  Air,  Water,  Fooda,  etc. 
Shades  &  Co.,  Barrhead,  JN'.B. 

"Fin  de  Siecle"  Bath. 

BRONZE    MEDALS. 
Cahfos  Hollow  Wajib  Co.,  DeepHelds,  near  Bilston,  Staffordshire. 

Enamelled  Cast  Iron. 
Catitos  Hollow  Wabe  Co..  Deepfielda,  near  BiNton,  Staffordshire. 

"Hercules"  Ga»  Cooker. 
The  Cobdbloya  Co.,  Ltu.,  74,  Pitt  Street,  Edinburgh. 

Cordelova  Wall  Coverings. 
CuitruHTON  Bbothebs,  Braralev,  Leeds, 

The  "Niagara"  Water  W'aste  Preventer. 
Das'b  Automatio  Waste  Water  CLoasi  Co.,  22,  Lichfield  Street, 
Wolverhampton. 

Day's  Stafford  Slop  Water  Closet. 
S.  Dixox  &  So.v,  31  to  41,  Su-inegiite,  Leeds. 

Incandescent  Arc  Outside  Lamp. 
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Alfvkd  Docgill  &  Co^  Ltd.,  36,  Gt.  Greorge  Street,  Leeds. 

G^s  ED^ioe  conTeitible  into  Oil  En^e. 
J^.  DrctKiT  &  Sojra,  Lti>^  Sanitary  TV  are  Works,  Burnley,  Lanes 

*•  Gencher  "  Wa»bdown  Closet. 
F^aiirLiT  Lkdx  Co^  Famley  Works,  Leeds. 

White  and  Coloured  Glazed  Bricks. 
Thjk  FAJtxiJKT  Lbox  Co.,  Famley  Works,  Leeds. 

White  Enamelled  lureclay  Bath  without  Fittings. 
The  F^aMJiT  l&ox  Co.,  Famiey  Works,  Leeds. 

White  Enamelled  Fireclay  Sinks  without  Fittings. 
FUL&T&&ID6S  Foc^DBT  Co.,  Ferrybridge,  Yorks. 

FrT>ton  Lifting  Fire  Kitchener. 
WiuxkM  GooniXG,  ]Sorth  Boad  Works,  Metropolitan  Cattle  Market 
L^Iington,  N. 

Combined  Safety  Valve  and  Fusible  Plug. 
William  Gooding,  North  Boad  Works,  Metropolitan  Cattle  Markel 
Islington,  X. 

Interchangeable  Bubber  Stair  Treads. 
Hexbt  Jackson,  134,  Westfield  Boad,  Leeds. 

Self- Feeding  Circulating  Boiler. 
John  Jonbs,  40,  Sydney  Street,  Chelsea,  S.W. 

Beleasable  Stopper  for  Cleaning  Arm  of  Disconnecting  Trap. 
Lekds  Abt  PoTr£Ri  &  Tils  Co.,  L^thley  Boad,  Hunslet,  Leeds. 

Faience  Tde  Dados. 
Ln&DS  FiiLECLAY  Co.,  Ltd.,  Leeds. 

Glazed  Bricks. 
Leuxs  Firbci*ay  Co.,  Ltd.,  Leeds. 

Shoppee's  Dovetail  Bricks. 
Lc£i>s  FiRBCLAY  Co.,  LTD.,  Leeds. 

Tiltaian's  Division  Bricks. 
Lel£1>s  Fibeclay  Co.,  Ltd.,  Leeds. 

Vitivous  Glazed  Terra  Cotta. 
Leeds  Fireclay  Co.,  Ltd.,  Leeds. 

White  Enamelled  Fireclay  Bath,  without  Fittings. 
Leeds  Fireclay  Co.,  Ltd.,  Leeds. 

While  Enamelled  Fireclay  Sink,  without  Fittings. 
Kicuard  Mason,  Hems  worth,  near  Wakefield. 

Keversible  Window  and  Fanlight. 
Melli>'s  Food,  Ltd.,  Marlborough  Works,  Stafford  Street,  Peckbam, 
London,  E.C. 

Mellin's  Food  for  Invalids. 
J  AS.  Milne  &  Son,  Ltd.,  48,  Wellington  Street,  Leeds. 

Sink  Waste  Fittings. 
J  AS.  Milne  &  Son,  Ltd.,  48,  Wellington  Street,  Leeds. 

Upright  Combination  Bath  Fittings  with  large  Outlets. 
New  Patent  Broom  Co.,  Paragon  Wks.,  Stoke  Newington,  London,  N 

Panujon  Bass  Brooms. 
Noble,  Brown  &  Co.,  Nobro  Works,  Firth  Street,  Leeis. 

Nobro  Portable  Fire  Pump. 
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Patent  Qullt  Ck).,  I/td.,  St.  Peter's  Church  Walk,  Nottingham. 

Crosta's  Iron  Boad  Gullies. 
Price's  Patent    Cahdle   Co.,  Ltd.,  Belmont  Works,   Battersea, 
London,  S.W. 
Pure  Glycerine. 
S.  H.  Quins,  1,  Leaf  Square,  Pendleton,  Manchester. 

Sanitary  Ashbin. 
JoHK  BussELL  &  Co.,  Ltd.,  15,  WelUngton  Street,  Leeds. 

Wrought  Iron  and  Steel  Tubes. 
John  Bussell  &  Co.,  Ltd.,  15,  Wellington  Street,  Leeds. 

Cup  Fittings  for  Incandescent  Gas  Lamps. 
^£iLK  &  SoMEBS,  48,  Woodhouse  Lane,  Leeds. 

Baised  Hearth  and  Sunk  Fire. 
»^ncBos.  Ltd..  13c,  Queen  Victoria  Street,  London,  B.C. 

Vimbos  Fluid  Beef. 
•^  Walkbb  &  Co.,  Heckmondwike,  Torks. 
^     Walker's  Block  Tin  Lined  Iron  Pipe. 

"HiTELEY  ExEBCisEB,  Ltd.,  20  aud  21,  Laurence  Pountney  Lane, 
Cannon  Street,  B.C. 
Health  Exerciser. 
"^-t-80N  &  Stock  ALL,  Bury,  Lancashire. 
Accident  Ambulance  Carriage. 

DEFERRED    FOR    PRACTICAL    TRIAL. 

^^M:eeon,  Commin  &  Maetin,  7,  Bedford  Circus,  Exeter. 

^         Septic  Tank  System  of  Sewage  Treatment. 

■**•  C.^LARKE  &  Co.,  Milton  Works,  Heckmondwike,  Torks. 

"Eureka"  Lead  Incased  Block  Tin  Water  Pipe. 
"^^^^^UAM  Thomas  Coopeb,  92,  Moray  Boad,  London,  N. 

Cooper's  Suction  and  Vacuum  Pump. 
^^Vig  Gas  Stove  Co.,  Ltd.,  200,  Camberwell  Boad,  S.E. 

Open  Ventilaluig  Gas  Fire. 
^^HED  DocGiLL  &  Co.,  Ltd.,  36,  Great  George  Street,  Leeds. 

Tornado  Air  Propeller. 
^Clton  &  Co.,  Lambeth,  S.E. 

"  Ellison's  "  O.B.  Closet. 
^^^MALiN  Hygienic  Co.,  9  and  10,  St.  Mary-at-Hill,  London,  E.C. 

*'The  Alformant." 
^Okmaux  Hygienic  Co.,  9  and  10,  St.  Mary-at-Hill,  London,  E.C. 

*♦  Formalin." 
HcGiiBs  &  Lancasteb,  47,  Victoria  Street,  S.W. 

Fischer  Stone  Filters. 
Irtixo,  Sox,  &  Jones,  23,  Blackstock  Street,  Liverpool. 

Manhu  Gluten  Flour. 
6io.  Jennings,  Lamheth  Palace  Boad,  S.E. 

Duplex  Supply  and  Sanitary  Waste  Valves  for  Lavatories. 
Geo.  Jennings,  Lambeth  Palace  Boad,  S.E. 

Duplex  Supply  and  Sanitary  Waste  Valves  for  Baths. 
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Jetss'  8a.i»itabt  Compodsds  Co.,  T/td.,  G4,  Cannon  Street,  E.C. 

Formogenic  Auto-clave. 
JoHS  JoNEa,  40,  Sidney  Street,  Chelsea,  London,  8.W. 

Automatic  Flusliiog  Cistern  for  Urinala, 
John  Joxes,  40,  Sydney  Street,  Chelsea,  London,  S.W. 

BaU  Valves. 
B.  KiJEN.  36,  St.  Mary-at-Hill,  London,  E.C. 

"  Cbinosol." 
Washishtox  LtoN,  85,  Asylum  Boad,  Peokham,  S.E. 

Steani  Disinfector. 
Mascbestee  Gab  Cookeb,  I/yd.,  Albert  Works,  Hudderafield. 

(ion  Governor. 
BiCHMosD  &  Co.,  Ltd.,  Warrington. 

Gulf  Stream  Geyser. 
SissoNB  Bbos.  £  Co.,  Ltd,,  Scul coats,  Hull. 

Sanitary  Washable  Distemjwr. 
J.  Stott  &  Co.,  Vernon  Works,  Oldham. 

Electric  Motor  Dynamo. 
ToaTEDO  Vbstilatdb  Co.,  '62,  Eyre  Street,  Sheffield. 

Torpedo  Venlilabirs. 
TTsiTED  Alkali  Co.,  Exchange  Buildings,  Liverpool, 

Hvpo-ehlorite  of  Soda  Solution. 
VAT.TELE98  SvPHoN  Co.,  Kirkstall,  Leeds. 

VVaterwitch  Ball  Valves. 
E.  Waj.kbb  &  Co.,  Heckmondw-ike,  Torka. 

Walker's  Aluminium  Lined  Pipes- 
E.  Walker  &  Co.,  Heckmondwike,  Yorka. 

i'rost-Besiating  Pipes. 


LETTERS    OF    THANKS    OR    RECOGNITION. 
Adams  &  Co.,  Park  Lane  Works,  Leeds, 

Gentlemen's  Lavatory. 
Blisd  Institution,  Leeds. 

Baskets  and  Brushes. 
Bbitish  IsaTiTiTTB  OF  PitEVEi^rTE  Mbdicise,  74,  Great  llul^seIF 
Street,  London,  S.W. 

Cultivations  of  Bacteria. 
Clattohton  Bkos.,  Bramley,  Leeds. 

Ornamental  Lead  Work. 
DocLTON  &  Co.,  Lambeth,  London,  S.E. 

Ladies'  Lavatory. 
Retkolds  &  Branson,  14,  Commercial  Street,  Leeds. 

Exhibit  of  Models,  Diagrams,  Lantern  Slides,  and  Apparatu* 
relation  to  Physiology. 
Shasks  &  Co..  Tubal  Works,  Barrhead,  N.B. 

Specimens  of  Old  Defective  Work. 


HEXEr  LAW,  Cluiirman  of  Jml^t*. 


^OTES  ON  BOOKS  AXD  PAPERS  IN 
TRANSACTIONS. 


•Handbook  of  HenUh  anil  Hviricne,"  by  JoilN  E.  UoWLlSG, 
M.D.     <iiU  4-  Son.    Dublui,  1897. 

The  Author,  in  this  little  Handbook,  hiiH  endeavoured   to  brinR 
tog«^-tber  leading  facta  of  Hygiene  for  use  by  visitors  to  the  dwellings  of 
the  poor,  eitber  during  health  or  in  sicbneBs,  and  for  home  reikdiag  uf 
I   those  unused  to  sciontific  subjects. 

In  eight  chapters  the  author  deals  with  Air  and  Ventilation,  Water, 
I  Bewage  and  Drainage,  infection  and  Disinfection,    Food,  D»'elling 
UouHe,  Personal  Hygiene,  Accidents  and  Emergencies. 

"Hy/iiene  and  Public  Health,  by  Louis  C.   Pabkes.   M.D., 

D.P.H.,Lond.     551   pp.     //   K.   Lewis.    London,  IS'JT. 

frice  1016. 

Intended  as  a  Manual  for  those  prei)arine  for  the  Diploma  in 

Public  Health  and  the  Honours  Stages  uf  the  Hygiene  Examinations 

yf  the  Science  and  Art  Departuient,  this  work  has  now  reached  tlio 

fifth   edition,   which    is  enlarged  and   revised   to   keep   abreoHt   of 

advandng  knowledge. 

"  The  Sanitary  Inspectors'  Handbook,"  by  Albeht  Tayloh, 
332  pp.  8vo.     U.  K.  Leieia.     London,  1897.     -ftice  5j- 

Tbis  is  the  second  edition  of  the  Haridbook,  which  has  been  revised 
and  added  to  where  necessary  to  bring  it  up  to  d>Lte. 

A  feature  of  the  book  is  the  arrangement  in  columns  of  the  provi- 
sions of  the  Public  Health  (London)  Act,  ISUl,  with  the  corres- 
ponding Sections  of  the  Public  Health  Act,  1S75,  iu  Amendments 
and  other  Acts  incorporated  therewith. 

The  book  is  freely  illustrated,  and  deals  with  the  various  matters 
which  come  daily  under  the  notice  of  a  Sanitary  Inspector,  it  being 
the  aim  of  the  author  to  supply  practical  information  from  his  own 
experience,  and  not  to  write  a  scientific  book  of  reference,  or  complete 
manual. 

"The  Institution  of  Civil  Enmneers,  Minutes  of  Proceedings," 
Vol.  CXXIX.     PartllL     1896-7. 

In  these  minutes  there  are  three  papers  with  discuBsions  upon  them 
which  are  of  interest  from  a  Sanitary  standpoint. 

Cold  Storage  at  the  London  and  India  Docks,  by  H.  F.  Donaldson, 
M.Iiiat.C.E. 


374  WOTE9  orr  books. 

The  Mftin  Drainafte  of  London,  by  J.  E.  Wortb,  M.Inst.C.E.,  and 
W.  Santo  Crimp,  M.Inst.C.E. 
Tlie  Purification  of  the  Thames,  by  W.  J.  Dibdin,  F.C.S.,  F.I.C. 
Among  "other  selected  papers"  ia 

N.S.W.,    by    H.    A.    Blomfield, 

Among  "Abstracts  of  Papers  in  Scieotific  Tranaactions  and  Perio- 

The  Water  Supplv  of  Magdeburg,  by  Petora  (Qesundheita-lDge- 
nieur,  30th  June,  1897,  p.  193). 

Water  Supplies  in  Southern  California,  by  J-  L.  Tan  Omum 
(Journal  of  the  Association  of  Engineering  Sodetiea.  February, 
1897,  p.  128). 

The  Cleansing  of  the  Hamburg  Open  Filter-Beds  in  Times  of 
Frost  (GeaundheilH-Ingenieur,  Slat  May,  1897,  p.  157). 

Lead  Poisoning  in  connection  with  a  Domestic  Water  Snpply,  by 
V.  Schneider  (Geaundheita-Ingenieur,  Slat  Ma,rch,  1897,  p.  87. 

The  Sewerage  of  Paris,  together  with  the  Purification  of  the  Se^wace 
Wat*r  (Annalen,  fiir  Gewerbe  und  Bauweaen,  loth  May,  1B97, 
p.  195). 

The  Existing  Methods  of  Clarifying  Sewage-Water  and  thpir 
respective  Values,  bv  Ur.  Marx  (Deutache  Viertel-jahrssehrift  fiip 
iiffentliche  Gesundheitspflege,  1897,  p.  2(il)). 

The  Conversion  of  Foecal  Matters  into  Poudrette,  by  Dr.  Togd 
.{Gesundheits-Ingenieur,  15th  March,  1897,  p.  74). 

The  Dissemination  of  Infectious  Diaeasea  by  Means  of  the  Atmos- 

fhere — 1.  Tvphotd  Fever,  by  Dr.  Eduardo  Germano  {JUeitachrift  fup 
[ygiene,  1897,  p.  403). 

Atmospheric  Infection,  by  C.  Fliigge  (Zeitachrift  tiJr  Hvgiene, 
1897,  p.  179). 

A  new  method  of  Disinfection  by  moans  of  Formalin,  by  Dr.  Hans 
Aronson.     (Zeitschrift  fur  Hygiene,  1897,  p.  169). 

The  use  of  Formic  Aldehyde  Gas  for  Disinfection  of  large 
apartments,  by  Dr.  E.  Pfuhl.    (Zeitschrift  fiir  Hygiene,  J  897,  p.  269). 

The  action  of  Formic  Aldehyde  as  contained  in  UolciB  and 
Steriforni.  bv  Ur.  Paul  Kosenberg.  (Zeitschrift  fiir  Hvgiene. 
Vol.  XXIV.,  Part  HI.,  p.  488). 

Alcohol  an  a  Dtsinfeoting  Agent,  by  Dr.  Ferdinand  Epstein. 
(Zeitschrift  fiir  Hygiene,  1897,  p.  1). 

The  Germicide  properties  of  Ferric  Sulphate,  by  Dr.  Erhatd 
Riecke.     (Zeitschrift  fiir  Hygiene,  1897,  p.  3u3). 


Examinations. 

tnination  for  Inspectors  of  Naisnnces,  held  lit  CariiifF  on 
nii  24th,  0  Candidates  preaented  themaelvea. 
»"ing  5  Candidates  were  certified,  ns  regards  their  Sunitary 

compet*jnt   to   discharge   the   duties   of   inspectors  of 


1897,  July  24. 
1897.  July  24. 
1697.  July  24. 

1897.  July  24. 
1897,  JuJy  24. 


Datibs,  Hbsbt,  1,  Beech  Street,  Ferndale,  R.S.O. 

JuDD.  Hksry,  sa.  Eobert  Strwt,  rnrfybwl, 

UuDERiCK,  MosKS,  15,  Bailey  Street,  Pentre, 
Khuiidda  Talley. 

SouuB&FiBLD.  SAMUEt  B.,  BO,  Main  Street,  Barry. 

Thouas,  Henbi  James,  21,  Maindee  Parade.  New- 
port, Mon. 


JExaminalioH  QvfHwns. 
Intpteiort  o/ JViiwunrM.— Cardiff,  July  23rd  and  24th,  1897. 

1.  In  an  exiating  building  having  no  means  of  accesn  to  the 
drainage,  how  would  you  proceed  to  lind  out  the  course  of  tlie 
drains,  and  what  tests  would  you  adopt  to  localise  the  defects 
supposed  to  exist  therein? 

2.  Describe  in  detail,  and  make  a  sketch  of  the  best  form  of 
clo»et  for  a  rural  district,  where  there  is  no  system  of  sewers. 

3.  Give  a  rough  sketch  plan  of  a  country  cottage,  shewing  the 
larder,  and  the  sanitary  convenieacea,  all  being  on  the  ground  door, 
and  also  the  position  of  the  well. 

4.  Describe  the  construction  and  method  of  working  a  steam 
disinfeetor. 

5.  A  reservoir  holding  40,000  gallons  is  filled  through  a  pipe  4 
inches  in  diameter,  the  velocity  through  which  is  2  teet  per  second. 
Uow  long  will  it  take  in  (tiling? 

rt.  What  facts  or  appearances  would  lead  you  to  the  conclusion 
that  A  certain  carcase  of  an  os  was  unfit  lor  the  food  of  man  ? 

7.  What  difference  is  there  in  the  powers  ot  urban  and  rural 
sanitary  authorities,  respectively,  wilh  regard  to  slaughterhouses? 
Supposing  application  to  be  made  for  a  license  for  a  building  which 
has  for  some  years  been  used  as  a  slaughterhouse,  draw  up  a  report 
upon  the  matter,  enumerating  the  points  (structural  ai 

'  '  '  '  '  '     '     ble  in  premises  intendei 


essential  < 

.  What  power  has  a  prirate  individual  to  deal  with  a  nuisance 
I  «nsing 

The  Candidalis  were  examined  vivft  voce  on  the  '24th. 


ance  ■ 


diO  UEETUIOS   HELD. 

At  fln  Eiamination  in  Practical  Sanitary  Science,  held  at  Norwich, 
on  July  3Uth  and  31at,  1  CandiJate  presented  himself,  to  whom  a 
CertiGeate  in  Practical  Sanitary  Kc-ience  was  grauted: — 

1S8~,  July  31.    G6uT,  Geohob,  Bdlby  House,  Ckethorpes,  Lincolo- 
sbire. 


At  an  Examination  for  Inspectors  of  NuiaaDce§.  held  at  Norwich 

on  July  iiOth  and  Hist,  lU  Candidates  pretiented  themselves. 

The  following  9  Candidates  wpre  certified,  as  regards  their  Sanitary 
Knowledge,   competent   to  discharge   the  duties   ot'  Inspectors  of 


IS 


'.July  31. 

",  July  31. 


■,  July  31. 

•,  July  31. 


'.July  31. 


■.July  31. 
,  July  31. 


'.July  31, 
',  July  31. 


BALnwiw,  Wilfred  E.,  14,  Aldred  St.,  Eotherham, 
Dk\n,  James,   14,   Limefield    Street.    Aeeringtun, 

Jjancashire. 
PoAZEK,  John  Alfred,  fi7.  Campbell  Street,  Hull. 
tiLASsrp,  HoKACB  MvuFUuKU,  Anglesea  Koad,  St. 

Mary  Cray,  Kent. 
MionLETON,  Leokaru  WiLBUEK,  11.  Valley  Terrace, 

Shad  well  Lane,  Moortowo,  Leeds. 
BiDEK,  TuouAB  Pbask,  Brettell  I^ne.  Stourbridge, 
KrBUMER,    Josui'A    Vlowbbuay,    Lichlield    Koad, 

Southtown,  Great  Yarmouth. 
Stokes,  Hbnky,  11,  Cranborno  Street,  Leicester. 
Warwick,  Hekby  James,  9,  GranvUle  Koad,  Wal- 

t  bam  stow. 

Examination  Qitestioiig, 

Fradiodl  Sanitary  i^cMiice.— Norwich,  July  3Utb  and  31st.  189", 

Papee  I, 

1.  How  much  carbonic  acid  is  given  oS  per  bead  per  hour — 

(a)  In  repose ; 
(6)  In  hard  work  ? 
What  bearing  has  this  on  ventilation  ? 

2.  Define  the  following  terms:  Helative  Humidity — Abeolutft 
Humidity— Cyclones— Anti-cyoloues — V-shaped  depressions — Cola.— 
Wedge-shaped  isobars— Straight  isobars. 

3.  What  will  be  the  velocity  in  feet  per  minute,  and  rate  of 
discharge  in  cubic  feet  per  minute,  througli  a  sewer  4  ft.  in  diameter, 
and  having  a  fall  of  1  in  500,  the  sewer  running  half-full "/ 

4.  Make  a  sltetch  showing  the  position  of,  and  specify  the  materials 
fiir,  vertical  and  horiKontal  damp-proof  courses  in  a  house  wall 
Sketch  also  a  9-inch  wall,  showing  English  bond  and  Flemish  bond. 


MEETINGS   HELM,  J(7 

Papeh  II. 

5,  What  influence  has  gwlogical  formalioo  in  reDderiog  water 
Wpplies  wbolcsome  and  palatable  ? 

6.  What  is  the  composition  of  coat  gaa?  What  are  the  products 
i  of  coinbuatioa  given  off,  and  how  would  this  affeut  the  ventilation 
I  of  a  room  ? 

.  Upon  what  principle  has  the  "  Septic  tank  "  been  applied  for 
I  the  purification  of  sewage  ?  Explain  the  change  whicli  takes  place 
\  !n  tbe  aewage  under  treatment, 

.  What  are  tlie  rplativp  advantages  and  disadvantages  of  heating 
I  a  pubhc  building  by  hot  water  and  by  steam,  both  undei'  the  low 
\  pressure  and  under  the  higli  pressure  systems? 

T/ie  Ca>ulidale»  wtrt  examiiitd  viva  voce  on  tJu  31«(. 


Imptctor  of  XvUanceg.—Normch,  July  30th  and  31st,  1897. 
1.  Make  a  sketch  of  a  disconnecting  trap,  and  state  where  it 
should  be  used. 

1  Euumerate  the  chief  causes  of  dampness  in  a  house,  and  specify 
in  nEch  instance  what  notices  can  be  served  under  the  Public  Health 
r    Aft.lS75. 

I  y.  What  steps  would  you  take  to  remedy  the  condition  of  a  back 
ysrd  to  a  private  dwelling  supposing  the  pavement  thereof  to  be  in 
nil  mBDnitary  condition  as  to  levels  and  maintenance  ? 

4.  An  isolation  hospital  is  about  to  be  built  on  a  sandy  soil  where 
llii;[«  is  no  system  of  sewerage,  dcscrit)e  what  system  of  disposal  you 
toiild  ibink  suitable — 

(o)  For  waste  water, 
(i)  For  excreta. 

5.  What  pointa  require  special  attention  in  the  inspection  of— 

(n]  A  canal  boat. 

{h)  Undergrimnd  rooms  separately  occupied. 

(e)  A  bakehouse. 

[d)  A  dairy. 

6.  Stale  exactly  how  you  would  collect  a  sample  of  water  for 
tiulyais.  What  precautions  would  you  take  to  ensure  That  the 
water  was  not  contaminated  either  in  collection  or  in  transit '? 

7.  What  diseases  are  known  to  be  caused  by  contaminated  or 
inrected  milk  ?  State  how  in  each  case  the  contamination  or  infection 
it  likely  to  have  arisen. 

S.  State  briefly  the  provisions  of  the  Local  Government  Board 
r  Cholera  Regulations,  issued  August,  1890,  and  August,  l»i)2.  What 
I  regulations  may  be  made  by  a  local  authority  in  connection  with  aii 
I  outbreak  of  Pleura-Pneumonia  ? 


The  caiidUlaU*  n 


mined  viva  voce  o«  t/u  31«i, 


FORTHCOMING  MEETINGS. 
Calendar,  October  to  December,  1897. 

At  far  at  at  preteni  arranged. 


Council  Meet.ings  are  held  Monthly  on  the  Second  ■Wednesday  in 

each  Month  at  5  p.m.,  except  Auguit  and  September. 
Special  Purposes  Committee  .         .  Third  Monday  at  5  p.n 


Finance  Committee 
Exhibition  Committee    . 
Congress  and  Editing  Committee  . 
Museum  and  Library  Committee    , 
Parliamentary  Committee 


Second  Wednesday  at  4.30  p.m 
First  Tuesday  at  5  p.m. 
Second  Monday  at  5.1.5  p.m. 
Fourth  Monday  at  5  p.m. 
requires. 


OCTOBEa 

18  M.  Lecture  lo  Ranitary  Officers  nt  S  p.m.  Pactories.  Worksliops,  and 
Offensive  Trades,  by  Prof,  A.  Boafick  Hill.  m.d.. 

SO  W.  DemonBtration  or  Booh-keeping  as  canned  out  in  a  flanilary  In- 
spector's Office,  in  the  Parkcs  Museum  at  7  p.m.,  by  Albert  Taylor, 
Chief  Sanitary  Inapeclor.  St.  George's,  Hanover  Squs 

31  Th,  Lecture  to  Sanitary  Oflicors  at  8  p.m.  Water  Supply,  Drinkini; 
Water,  Pollution  of  Water,  by  Prot  W.  H.  Corfield',  M.A.,  "  "^ 
(OION.).  F.ll.C.P. 

S3  B.  Inspection  and  DemnnBtmtion  at  tlto  Southwark  and  Vauihall 
Waterworks,  Hampton,  at  3  p.m. 

3.^  M,  Lecture  to  Sanitary  Officers  at  8  p.m.  Infeclious  Diseases  and 
Methods  of  Disinfection,  by  H.  It.  Kenwooii,  m.b..  d.p.h.,  p.c.s. 

27  W.   Inspection  and  Demonstration  at  Disinfecling  Station,  Chelsea,  at 

3  p.m.,  conducted  by  Dr.  Louis  Parkes. 

28  Th.  Lecture  lo  Sanitary  Officers  at  8  p.m.     DiscaseB  of  Animals  in  relation 

to  Meat  Uuppiv;  cbaraci eristics  of  Vegetables,  Fish,  &.c,  unfit  for 
f.KKi.  by  Airred"  Hill,  m.d.,  p.r.s.e. 
30  8.     Insnection  and  Demonstration  at  Harrison  &,  Barlwr's  Knacker  Yard, 
WiuChrop  Street,  Wliilechapel.  at  3  p.m. 

NOVEMBER. 
I  M.   Lecture  to  Sanitary  Officers  at   8  p.m.    Principles   of  Calculating 
Areas,  Cubic  Spaces,  &c.\  Interpretations  of  Pitas  and  Sections  lo 
Scale,  by  J.  Oabome  Smith,  p.h.i.b  a. 

3  W.  Inspection  and  Demonatralion  of  Disinfecting  and  Filtering  Appli- 

ances at  J.  Defries  k  Sons,  Ltd.,  147.  Houndsditcb.  E.G.,  at  ■?  p.m. 

4  Tb.  Lecture  to  Sanitary  Officers  at  8  p.m.     Ventilation,  Warming,  and 

Lighting,  by  Joseph  Priestley,  b.a.,  M.D..  O.P  H. 
6  S.     Ins|)ection  and  Demonstration  at  Richmond  Main  Sewerage  Works, 

Miirtlake.  at  3  p.m.,  conducted  by  Wm.  Pairiey,  a " 

8  VL   Inspectiun  and  Demonsiration  at  the  Metropolitan  Cattle  Market, 

York  Roud,  N.,  at  3  p.m. 
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8  ML  Lecture  to  SaTiiMry  Officers  at  8  p.m.    Sanitary  Building  Construc- 
tion, by  Prof.  T.  Roger  Smith,  f.r.i.b.a. 
low.  Demonstration  of  Diseased  Afeat,  at  the  Parkes  Museum,  at  8  p.m., 
by  W.  A.  Bond,  m.a.,  m.d.,  d.p.h. 

11  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.    Details  of  Plumbers'  Work, 

by  J.  Wright  Clarke. 

12  P.  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 

13  S.  J    Nuisances,  Newcastle-on-Tyne. 

13  S.  lospection  and  Demonstration  at  the  Sewage  and  Destructor  Works, 
Ealing,  at  2.15  p.m..  conducted  by  Charles  Jones,  m.inst.c.k.,  Engi- 
neer and  Surveyor,  Ealing  Urban  District  Council. 

15  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Sanitary  Appliances,  by 
George  Reid,  m.d.,  d.p.h. 

17  W.  Inspection  and  Demonstration  in  the  Parish  of  St.  George's,  Hanover 
Square,  at  2  p.m.  (number  limited),  conducted  by  Albert  Taylor, 
Cliief  Sanitary  Inspector. 

^"t  W.  Sessional  Meeting  at  8  p.m.  Discussion  on  The  Pollution  of  Water 
Supplies  by  Encampments  of  Hop  Pickers,  Casual  Workers, 
Tramps,  <&c 

^8  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  House  Drainage,  by  W.  C. 
Tyndale,  m.inst.o.b. 

^  M.  Lecture  to  Sanitarv  Officers  at  8  p.m.  Scavenging :  Disposal  of 
House  RefUse,  by  Charles  Mason,  assoc.m  inst.c.k.,  ^i,r.i.b.a. 

"^  W.  Inspection  and  Demonstration  of  Disinfecting  Apparatus  and  Model 
Steam  Laundry  at  St.  John's  Wharf,  Fulham,  at  3.30  p.m.,  conducted 
by  W.  G.  Lacy. 

^  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  Sewerage  and  Sewage  Dis- 
posal,  by  Prof.  Henry  Robinson,  m.i.n'st.c.e. 

'  S.  Inspection  and  Demonstration  at  the  Refuse  Dpstructor  and  Electric 
Light  Works,  Shoreditch.  conducted  by  E.  Newton  Russell, 
A.U.LC.K.,  Chief  Electrical  Engineer. 

DECEMBER. 

":  ^.  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
,    S.  r     Nuisances,  London. 

1**    B 

,'  ".  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 
*^  8.  J  Nuisances,  Manchester. 


oates  and  places  proposed  for  examinations 

DURING  1898:- 

^Usoow  ...      Friday  &  Saturday,  Feb.  4tli  and  5tli. 

^XRTER „  „  March  4th  and  oth. 

^IRMINGHAM       ...              „              „  April  1st  and  2nd. 

j^NDON                ...              „              „  May  ()th  and  7th. 

Lbeds     „              „  June  10th  and  11th. 

Belfast               ...              „              „  .lune  24th  and  25th. 

Cardiff            ...            „            „  July  ^th  and  Dth. 

Liverpool        ...            „            „  July  21) th  and  3()th. 

^'bwcaStle-upon-Tyne  ,,             „  Nov.  11th  and  12th. 

i»Oin>oN „             „  Dec.  2nd  and  3rd. 

^Unchesteb      ...             „             „  Dec.  16th  and  17th. 
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HON.  FSLLOW,  MEMBERS,  AND  ASSOCIATES 

ELECTED. 

From  July  to  S£pt£MB£B,  1897,  inclusiYe. 
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^N?-     vuVl  HONOEAEY  FELLOW. 

CiO.       FJection. 

1807.  July.     KuBORN,    Dr.    Hyacinthe,    Eue   du    Colard    33, 

Seaming,  LiegCy  Belgium, 

MEMBEES  (Mem.  Saw.  Inst.) 

*  Parsed  ExAxnination  in  Practical  Sanitary  Scienot 

'°"1897.  July.     Alfobd,    Henry  James,   HJ).iiOin).,  h.o.h..  Elm 

Orove,  Taunton, 
1897.  July.   ♦Bbadlby,    Francis  William,    Cockf osiers^    JSnfield, 

MiddU^ex, 
""1897.  July.     Beucb,   William,    C£BT.A8SO0.m.&cjeng.,    Borough 

Engineer^  Department,  Edinburgh. 
"*"  1897.  July.     Bryning,  William  George,  cbbt.m.&o.kng.,  Couid^ 

District  Survey  or  f  17,  Higher  Bank  Boad^  Fulwood^ 

Preston, 
1080 1897.  July.     Buckley,  Michael  James,  assog.b.csci.,  assoc.i 

IN8T.C.E.,  M.rNST.c.E  J.,  41,  Eothdown  Boad,  N.CJ^^, 

Dublin. 
"■^^1897.  July.     Cabteb,  George  Fearnley,  ASSO0.M.iir8T.c.B.,  CEa.'ir. 

ASSOC.M.&o.ENG.,  City  Engineer's  Office.  Leeds. 
'°"1897.  July.     Catohpole,  James  Henry,  oebt.assoc.m.&c.b.. 

Avenue  Bead,  North  Finely,  iV. 
io««  1897   jyiy^     Coi>D,  Arthur  F.  G.,  m.b.,  r.B.o.B.,  d.p.h.,  M.o.a^-f 

Holwood  Lod(je,  Bromley,  Kent. 
"'"  1897.  July.   ♦Colleb,  Edward  H.,  Cromwell  House,  Bemers  Stn^^ 

Ipswich. 
"^*1897.  July.     Cook,  Frederick  Charles,   CBBT.ASSOO.M.&o.Er*** 

Town  Surveyor's  Office,  Hove. 
^°''  1897.  July,   ♦CosTAiN,  William  Percy,  Blundellsands,  Liverpool, 
*"*  1897.  July.     Cbowtheb,  James  Alfred,  a8800.m.in8T.c.b.,  A>«m^J^ 

Surveyor,  Town  Hall.  BooUe. 
""1897.  July.     Fenton,    William    Carter,    csbt.assog.h.&c.sko.« 

10,  Paradise  Square,  Sheffield. 
looa  1897.  July.     Fbanck-Clabke,  Alfred  Henry,  obbt.assoo.h.&C3.i 

Hanover  House,  West  End,  Morecambe. 
^°'^  1897.  July.     Fbobisueb,   Edward,    assoo.m.in8t.o.e.,    Assistai^ 

Borough  Surveyor,  Town  HaU,  Leicester. 
1105 1897.  July.     Gbay,  George  David,  b.a.,  assoc.m.inst.c.b.,  M.nrBX. 

C.E  I.,  Assistant  Engineer,  City  HaU,  Dublin. 
""1897.  July.     Greenwood,  Joseph  Parker,  cebt.assoc.m.&cjdig.. 

Deputy   Surveyor^    U.  D.    Council^  Barry^   mar 

Cardiff* 
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S-       Kk* 

loo. 

"- 1887. 

July. 

GaEBNWOOD,  MAJOB,  M.D,,  LL.B.,  D.P.H.,  243,  ffaA- 
ney  Road.  S.E. 

'"'18i-. 

July. 

IIoLDEN,  James,  Aeaoc.M.iSBT.c.B.,   Sarvnjor,   AiR 
Cotlagt,  Ely.  Cardiff. 

•"■'1897. 

JuIt. 

•jAaMAN,  Frank  W.,  4,  High  Street,  Crmjdon. 

""  1597. 

Jul>. 

JuLtxSf    Julian,    oebt.absoo.u.&c.bkg.,    Borotigh 
Eai/inetr't  Office,  Cambridge. 

"'■'Ift07. 

July. 

Laubexs,   Frank,    Assoc .M.inbt.O.b.,  DUlriet  Sar' 

veyor,  Norfolk  Park,  Maidenhead. 

'"^  1S07. 

July. 

Leete,  William  Henry,  ASBoc.M.rssT.O.u.,   Count'j 
Siirvei,or.  12,  The  CrtKent.  Bedford. 

""  1887. 

July. 

LoBLEV,  Frank  Joseph,  cbbt.ahsoc.m.&c.bsg.,  Ci(y 
EngiwtTM  Offieu  IforiviiA. 

"•'  1S07 

July. 

Lowe,  Charles  H.,  m.ihbt.c.B.,  P.s.i.,  Vatry  Hall, 
Hampstead.  N.  W. 

"'■  1S97 

July. 

MaKIET,     John.     CEET.ASHOC.M.&C.EKO.,     BoTOagh 
Surveyor,  Wokingham. 

'■■■■*  1897 

July. 

MARsroN,  Charles  Frederick,  asboc.M.INbt.c.b.,  F.k. 
MKT.BOC.,  Borough  Engineer,  Sutton  Coldfdd. 

»—  1B97 

July. 

ve./or.  War  Office,  Tarrett  Lodge,  Cavendith  Mood, 
C'lapham  Park,  S.W. 

"*•  1887 

July. 

•MoKBisoN,  Alexander,  11,  Osborne  Terrace,  Edin- 
burgh. 

'- 1897 

July. 

KcKX,  Philip  W.  G.,  l.b.c.p.,    m.r.o.s.,    m.o.h,, 

Oestijiythorpe,  CJirittdmrch  Mood,  Bournemouth, 

"■"  1S97 

July. 

PBBCT,  Et.  Hon.  Eabl.  p.o.,  d.l.,  j.p.,  28,  Groai'enor 
Squire,  W. ;  (Almviek  Cn»tle,  Mrt/iumbertand.) 

"-1897 

July. 

Savage,  Edward  Ballard  Maxwell,  oehtjibsoo.h.  & 
O.BMG..  City  Eiigineer^e  Office.  Norwich. 

""1897 

July. 

Smith,  James  Gould,  Asaoc.M.iKsr.c.E.,  Auiitant 

Surveyor,  Vettry  HaU,  Upper  Street,  ItHnglon. 

""  1S97 

July. 

•Sttles,  Arthur,  19,  Monion  Itoad,  New  Crots  Mood, 
S.E. 
TucKEE,  Benjamin  Eoper,  Sun-tyor,    War  Office, 

'""  1S97 

July. 

4i,Sitter»A<:enru.  Ciapham  Common.  S. IP, 

1            ""■  1S97 

July. 

•TUKKIFP,  Acton  Alexander,  3,  Belmont  Street,  Aber- 
deen. 

1           ""  1897 

July. 

•Walkdes,  Snmuel  Downside.  Wlntehurch,  Tavintork. 

r           "-18W 

July. 

TouKG,    William,    cekt.m.&c.enq.,    Tom.    Hall, 
Sal/ord. 

1 

ASSOCIATF^. 

I 

1          '™1S97 

July. 

tABBOTT,   AltrtMi   Ernest,    The   S'ptare,    Wolnerlim, 
Bufki. 

1         »'"1897 

July. 

tiNSiSG,  John  Taylor,  Wadham  Hoiw,  We»tu-orth 
Street,  E. 

eg.       Dale  of 

In,       EImUdo. 

"  181*7.  July. 
"  I8i)7.  Juk. 
"  1897.  July. 
"1897.  July. 

"1897.  July. 

"1897.  July. 
'"1H97.  July. 
"  1»87.  July. 

"1807.  July. 

"1897.  July. 

"1397.  July. 
"1S97.  July. 
"1807.  July. 

"1897.  July. 
"1897.  July. 

"1897.  Julv. 
"1887.  July, 

"1897.  July. 
"1897.  July. 

"  1897.  July. 
"1897.  July. 
"1897.  July. 
"  1897.  July. 
"1697.  July. 

'"1897.  July. 

"1897.  July. 
"1897.  July. 

"1897.  July. 

"1897.  July. 

"  1897.  July. 
"1897.  July. 

"1897.  July. 

"1897.  July. 


ABSOOUTES    XLEOnO). 

JBaxteb,  John  T.,  101,  Gower  Avenuf.  FuUiam,  S.  W. 
5;Bbuisteb,  Franils,  Gunrda  DeiKit.  Calerhiim. 
JBosns,  Henry  Ptui.  44,  Uoptun  Boad,  Streatham. 
iBHOWN,    Gilbert   George,    EtUitt    OJfice,  Ahberletf, 

Stourporl. 
JBbownb,  Alfred  Willis,  15,  Creicent  Boad,  Plum^ 

tUnd,  S.E. 
iBcLL.  Bernard,  144,  Handeroft  Road,  Cro'/don. 
tBcTLBa.  Harold  F.,  12,  A'eivhi/  Piare.  Poplar,  E. 
jCtEOG,  Wnrrea  Leacli,  Harejitld  Collage,  Ueyv-'ood, 

LoncaAire. 
JCiiFTos,  Charles  Henry,  Sanitary  Inapulor,  Tipton, 

Slaffordthire. 
JDoDD,  Frederick  Joseph,  37,  CTtritp  Street,  PoploTf 

E. 
JElgab,  Frederick  Samupl,  Nyewnod,  Boipior. 
TFiBHAN,  Arthur,  8S,   Winckultr  llmd^  Colthetter, 
JFawcbtt,    'Xbomas    Henry,     ^6,    Paragon    Ituad, 

BlnckhealA. 
JFhebmas,  Albert.  Hiehnautv^rlA,  fferls. 
JGhken,  Walter  Herbert,  *'  Monlayut"   St.    Mary'i 

Groxf,  Chittvick. 
JlaBBLL,  Archie,  North  Street,  Faaeu,  Comirall. 
JJoSES,  Walter  William,  49,  Jim'ft  H«a<l,  St.  Leo- 

naTd»-on-Sefi. 
JMaslei,  Miss  Giilielma,  52,  Parle  Lane,  Croydt 
XMaksfield,  Edwin  Albert,  1,  Aldermattl/urg  JiuU^- 

iii0f,  E.G. 
jMaktin,  Ebeneiter,  2,  Lttutanve  Road,  Perirham. 
JMeitam,  Horrj',  I ,  Slimviri/  Terrace,  Parkeston. 
iMossop,  Tliomaa,  31,  Brute  Grove,  Jiotlirujfiam. 
jNewlakd,  Henrv,  11.  Arlilleru  Hand.  Guildfnrd. 
iNiL-HOLLS,     Erneat    M.,    2,  Elm    Vtllaa,    'AlbaooH\ 

Crescent,  Lewinham, 
+N0KTON,  John  Barker,  1,  Speiteer  Race,  Letd*,  and 

Calcutta. 
jriLDFiELD,  Fmnk  Stanley,  25,  Cohom  liond,  Bnvi.  E. 
tPEAnaoN,  John  James,  4,  Brtintoii  Place,   Warwid; 

Iload,  CarlUle. 
jPowKLL,  Geurge  Bicliard,  5B,  Mniion  Ditu  Jloait, 

Dow, 
JPnuasBii,  Ernest  Charles  Camp,  2a,  Dudley  Strut, 

iPuNCU,  John,  New  Street,  Sedl/urijh. 

ii'u^NEiT,  Alexander  Williaio,  St,  M'lvga.-el'*,  Toa- 

hrid.je,  Kent. 
JBiciiABDS,    Daniel    Etwyn,    Munid^ml    Buildi 

Lavender  Hill,  S.  W. 
Jliicmsus,  Miaa  Etiiel  Maud,  St.  Cltitxtnt't  JiteUiiy,  I 

IVoreester, 
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.  July.  tEoBissox,  Georee.  Talenhill,  Barton-on-Trent. 

.  July.   JKte  Fred-ritk  Guorge,  6^,  I'aradUe  Stmt,  Jlollur- 

kitfu,s.li. 
.  July.    ^MiTu,  Herbert  Sidney,  Itai/leiffli,  Etn-v. 
.  July.  iSioAKKa,  Hurry  AUrian  Taylor,   IF.  L.  D.  SchooU, 

Mhiord,  Mi'ldlaex. 
.  JiiIt.    ;Sn-R(iBSB.    Mue    Emma    Elizabeth,    72,    Canjidd 

Gurdtim,  S.W. 

JViOAU.  Frank  Henrv,  12,  Jlnnchi'/Ii  Hood,  Bfdliill. 
.    JWbijen,   William   Uc'urb'e,   5o,   'Pa.-lc   H.iud,    West 


iWiJ^p,    Alexandur,    IS,    Lumho-l 


HquJ,    Cuiloui 


I  CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY 
FaoM  JcLt  TO  OcTOBKu,  1897. 
%"  For^ullicalion  of  SocUUe*  and  Iiittituliont,  ^c,  ste  under 
"  AavUmiea." 


I 


ACADEMIES  (Austbaliak), 

Kew  Bonth  Wales.     Itaual  SocUty  of.      Journal  and  Proceedings. 

558  pp.,  Svo.     Sydney,'  1S97.  The  SoeUl;/, 

ACADEMIES  (Bnmsu). 

London.     Tht  Imtilvtitn  of  CtvU  Engiatert.    Minutes  of  Proueedings 

of.    Vol.  CiXLX:.,18Jfl—lB97,  Part  ill.    500  pp.,  Svo.    London, 

18&7.  _^_^__^^^^_  ^'^  I'Mi^tallon. 

Cohen,  J.  B.,  Ph.D.  Character  and  Extent  of  Air  Pollution  in 
LhwIb.  Tkt  AxiOmr. 

Coleman,  T.  E.,  FM.l.  A  Price  Book  for  Approximate  Estimates, 
compiled  for  the  use  of  Architects,  Engineers,  and  Builders  (for 
pocket).     75  pp.     London.  1S97.  Thf  Author. 

Dowling.  J.  E..  M.D.  Handbook  of  Health  and  Hygiene.  116  pp., 
bvo.     Dublin,  lt'tt7.  Tk«  AuHior. 

Eaden,  Sir  F.  Sfymo-r,  F.R.O.S.  The  Disposal  of  the  Dead ;  a  plea 
for  Legislation  and  a  protest  against  Cremation.  (Paper  lead 
before  Church  Congress,  Manchester,  Oct.  3rd,  ISSH.)  12  pp., 
&m.     London. 

The  Rational  and  Sanitary  Disposal  of  the  Dead.      22  pp., 

Svo,  (Eicerpt  from  "Liverpool  Medical  and  Chirurtjieal  Jour- 
nal." July.  18;+y).  The  Author. 

J^ian.  The  Anima!  Report  of  the  Central  Sanitary  Bureau  ntiactied 
lo  the  Home  Department  of  t!ie  Imperial  Japanese  Government 
for  the  Tweuty-seTenth  year  of  Meiji  (1^94).  .  67  pp.,  Svo. 
Tokyo,  1895.  Mrector  of  Sanitar-j  Bureau. 


CONTBIBUTIOSS  TO  LIBIIAKT, 


Local  Government  Board. 

of  Gljceriniitod  Calf  Vi 


Epport  on  the  Preparation  and  Stora^ 
le  Lvniph.  14  pp.,  fcp.  London,  1897. 
Dr.  K.  Brucf  Tiow's  Report  on  the  Sanitary  cirfumstanLVs 
of  tlie  Horsforth  Urban  Distrii-t,  wilh  special  reference  to  tlie 
public  Water  Supply  there,  and  its  connection  with  a  recent  out- 
break of  Enteric  Fecer.     16  pp.,  fcp.     London,  1697. 

Dr.  Theodore  Thomson's   Report  on  the  general   Sanitary 

cirpumslsuces  of  the  Borough  of  Bewdtey.  S  pp.,  fcp.  Iiondon, 
1S97. 

Dr.  Theodore  Thomson's  Report  on  the  Sanitary  cireum- 

Btancea  of  the  village  of  Ribbenhall,  in  the  Kidderminster  Rural 
District.     5  pp..  fcp.     London,  1897. 

■ —  Dr.  F.  St.  George  Mivart's  Report  on  the  Prevalence  of 

Diphtheria  in  Holywell  Purishe,'*,  and  on  the  Sanilary  state  of 
those  localitiea.      14  pp.,  fcp.     London,  1897. 

Dr.  S.  W,  Wheaton's  Report  on  the  .Sanifan'  circumstanoes 

of  Eaton  Bray,  in  the  Eaton  Bray  Rural  District,  and  upon 
Administration  by  the  Rural  Di^itrict  Council.  5  pp.  fcp.  Lon- 
don, 1S97. 

Dr.  8.  W.  Wheaton'a  Report  on  the  Sanitary  condition  of 

Swanage,  and  on  Administration  by  the  Sw&nage  Urban  Distriet 
Council.     5  pp.  fcp.     London,  18!)7. 

Si!-  n.  Thorm  Thornf.,  K.C.B,.  F.ll.S. 
London  Chamber  of  Commerce.      Report  rr  Cement  Admixtures, 

with  Evidence  of  Experts.     197  pp.,  fcp.     London,  1897. 
Maxwell.    W.  ff.     Calculation  of   Areas,   Cubic  Space,  Ac,  being 

Part  11.  of  "  Notes  on  Practical  Sanitary  Sciente."     50  pp.,  8vo. 

London,  1897.    Sanitary  Publishing  Co.    Price  2/-.       The  Author. 


Blackpool,  1896 

Cheshire  C.C,  1896  . . 

Dumbarton  C.C,  Sanitary  In- 
spector, lS9(i 

Drnrham  C.C,  1896   .. 

EccleBhill.  1^96 

Glamoi^n  C.C,  1S9H 

Holbom  Board  of  Works,  1896 

Hudderefield,  2nd  qrtr.,  1897. 

Liverpool.  i>*'JH 

Nottingham.  1890     , . 

Paignton.   l.s9G 

St  Giles  Board  of  Works,  1896 

St  Helens.  )>^9ii 

8t.  Olave  District,  Southwark, 
189« 

S&lford,l' 


David  Dunhnr. 

T.  AWlnf.  Hill,  M.B.,  B.Sc,  FJ.C. 
HU^y  Mton,  M.O.H. 
W.  WiUia^xi,  M.A.,  M.D.,  D.F.II. 
W.  A.  Bond,  M.A.,  MM.,  D.F.ff. 
Ka.Anni»,M.H.CjS.,LM.CJ'.,U.P.ff. 
K.  W.  Hope,  M.n.,  D.Sc. 
Ptiilip  Boohbt/er,  M.B. 
C.  W.  riekerg,  D.P.B.Lond. 
The  Clerk  to  the  Board. 
John  nobertaon,  M.D.,  B.Sc 
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Scarboroi^  1898    . .  . .  Herbert  LitOejohn,  M.B.,  D,P.H. 

Southampton,  1896  . .  ..A.  WeOedey  Harris,  M.B.C.S.,  D.P.H. 

Wandsworth,  1896  . .  ..  H.Q.  Hills,  Cl^h  to  the  Board. 

Warwickdure  O.O.,  1897  . .  Prof.  A.  Bostock  Hill,  M.D.,  D.P.H. 

Wert  Sussex,  1896  . .  . .  Charles  Kelly,  M.D.,  F.KC.P. 

Wohrerhampton,  1896  . .  H.  Mdlet,  B.A.,  M.D. 


Metropolitan  Airyhims  Board.  Ucport  for  the  Year  1896  of  the 
Statistical  Ck)minittee,  with  Appendices.  218  pp.,  8yo.  London, 
1897.  The  Board. 

The  Park  Hospital,  8.E.     19  pp.     London,  1807. 

E.  T.  Hall,  F.R.I.B.A. 

Paget,   Charles  E.,  M.OJI.     Wasted  Eecords  of  Disease.     92  pp., 

Svo.     London,  1897.  The  Pahlisher. 

ArkBB,  Louis  C,  M.D.,  D.P.H.     Hygiene  and  Public  Health.     5th 

edit.    551  pp.,  8vo.     London,  1897.     H.  K.  Lewis.     Price  10/6. 

The  Publishers. 
^tegigtrar-General,  Ireland.     Thirty-third  detailed  Annual  Beport, 
containing  a  general  abstract  of  the  numbers  of  Marriages,  Births, 
and  Deaths  registered  in  Ireland  during  the  year  1896.     195  pp., 
fcp.     Dublin,  1897.  Th^  Reyistrar-General. 

^^Igifltrar-Gcaieral,  Scotland.    Forty-first  Annual  Beport:  of  Births, 
X)eaths,  and  Marriages  in.     481  pp.,  8vo.    London,  1897. 

The  Reffistrar-General. 

Select  Gonmiittee  on  Death  Certification.    First  and  Second  Beports 

fix)m,  together  with  the  Proceedings  of  the  Committee,  Minutes  of 

Evidence,  Appendix,  and  Index.     357  pp.,  fcp.     London,  1893. 

^  PurcJiased. 

*X»jila  Mnnidpality.     Annual  Beport  for  the  Year  1896—97.     Svo. 

^    Simla,  1897.  A.  Hale. 

^^XieU,  E.  H,  M.D.,  B.Sc.Lond.     Compressed  Air  illness,  or  so-called 

^   Caittson  disease.     251  pp.,  8vo.     London,  1896.  The  AaOwr. 

*"^llack,    William.       Penological   and   Preventive   Principles,   with 

Qpedal  reference  to  Europe  and  America.     2nd  Edition.     480  pp., 

^  8vo.     London,  1896.  The  Howard  Association. 

"^ylor,  Albert.     The   Sanitary   Inspectors'   Handbook.      2nd  edit. 

322  pp.,  Svo.    London,  1897.     H.  K.  Lewis.    Price  5/-. 

The  Puhllshers. 
"^cher,  Francis,  F.R.CS.     Dangerous  Infectious  Diseases.     r)7  pp., 
8vo.     London,  1897.  The  Author. 

^s^  OflBce.  Drainage  Manual,  1897.  Compiled  for  tlie  use  of 
fioyal  Engineer  Officers  and  other  persons  employed  on  the  con- 
struction and  maintenance  of  drainage  works  in  comiection  with 
War  Department  Buildings  in  the  United  Kingdom  or  in  similar 
climates.     108  pp.,  fcap.     London,  1897. 

The  Sea'etanf  of  State  for  War. 

Whitaker,    Wm.,   B.A.,    F.R.S.      Some   Yorkshire   Well  'Sections. 

7  pp.     Part  II.,  Vol.  XIII.,   Proceedings,   Yorkshire  Gt^ological 

and  Polytechnic  Society,  1890.  The  Author. 

TOL.   XVIU.      PABT  III.  BB 
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NOTES    ON   LEGISLATION   AND    LAW    CASES. 

Prepared  by  Dr.  H.  Manley^  M.O.H.y  West  Bromwiclu 

QUEEN'S  BENCH  DIVISION. 
{July  \Oih.,  1897.) 

Before  Mb.  Justice  Cave  and  Mb.  Justiob  Eiblet. 

SEAL  v.   MEBTHYB  TYDVIL,   ETC.,   DISTBIC3T  COUNCIL. 

This  was  a  case  stated  by  magistrates  raising  a  question  as  to  the 
meaning  of  a  "private  drain"  in  Section  19  of  the  Public  Health  Act, 
1890  (53  and  54  Yic,  c.  59). 

Mr.  Macmobran,  Q.C.,  with  Mr.  Plbws,  appeared  for  the  Appel- 
lant ;  Mr.  Bbynmob  Jones,  Q.C,  and  Mr.  Etans  for  the  District 
Council. 

The  Section  in  question  is  as  follows :   "19  (1)  Where  two  or 
more  houses  belonging  to  different  owners  are  connected  with  a 
public  sewer  by  a  single  private  drain,  an  application  may  be  made 
under  Section  41  of  the  Public  Health  Act,  1875."     (3)  For  the 
purpose  of  this  Section  the  expression  *  drain  *  includes  a  drain  used 
for  the  drainage  of  more  than  one  building."     The  41st  Section 
referred  to,  authorises  the  local  authority  to  charge  the  expenses  of 
abating  a  nuisance  on  the  owner  of  tlie  premises.     The  case  was 
stated  by  two  Justices  for  Glamorgan  upon  the  complaint  against 
Mr.  T.  P.  Seal,  that  he,  at  the  Parish  of  Merthyr  Tydvil,  being  the 
owner  of  certain  premises,  Nos.  23,  30  to  36,  and  38,  Cromwell 
Street,  upon  which  a  nuisance  existed,  had  not  abated  the  nuisance. 
The  nuisance  alleged  was  that  a  certain  drain  was  m  a  defective 
condition.     The  proceedings  were  taken  under  Section  41   of  the 
Public  Health  Act,  1875,  as  extended  by  Section  19  of  the  Public 
Health  Act,  1890.     The  facts  are  these  :  Within  the  Merthyr  Tydvil 
urban  district  a  number  of  houses  have  been  erected  by  the  Tydvil's 
Well  Building  Club,  of  which  the  Appellant  is  the  Secretary  and  the 
receiver  of  the  rents,  upon  both  sides  of  a  new  street,  called  Crom- 
well Street.     The  houses  on  the  south  side  are  numbered  21  to  40. 
A  drain  was  made  running  at  the  back  of  the  houses  through  the 
gardens.     This  drain  joined  the  sewer  of  the  District  Council.     A 
connection  from  each  house  with  the  drain  at  the  back  was  made  by 
a  branch  drain.     The  drain  commenced  at  the  back  of  No.  40,  and 
extended  at  the  back  of  the  houses  to  the  sewer,  and  it  could  not  be  used 
l)y  other  houses.    The  District  Council  have  adopted  the  Act  of  1890. 
The  liespondents  contended  that  the  drain  running  at  the  back  of  the 
houses  21  to  40  was  a  private  drain  under  the  definition  in  Section 
19  (3)  of  the  Public  Health  Act,  1890,  and  that  it  being  out  of  order 
the  Appellant  must  abate  the  nuisance.     The  Appellant  contended 
that  the  drain  was  a  drain  into  which  two  or  more  houses  belonging 
to  different  owners  were  drained,  and  that  therefore  it  came  within 
the  definition  of  a  sewer  contained  in  Section  4  of  the  Public  Health 
Act,  1875.     The  magistrates  found  that  the  drain  was  a  drain  used 
by  two  or  more  houses  belonging  to  different  owners,  and  that  it  was 
a  drain  for  the  particular  houses  Nos.  21  to  40,  and  for  no  other 
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premisee.  They  decided  that  the  Reepondents  had  a  right  to  proceed 
under  Section  41  of  the  Act  of  1875.  They  therefore  made  an  order 
on  the  Appellant  to  abate  the  nuisance. 

Mr.  Macmobbak  said  the  question  was,  What  was  the  meaning  of 
private  drain  in  the  Public  Health  Act,  1890,  Section  19  ?  By  Sec- 
tion 2  of  that  Act  the  other  Public  Health  Acts  were  incorporated. 
By  Section  11  (3)  the  meanings  of  **'  drain  and  sewer"  given  in  the 
Public  Health  Act  of  1875  were  made  applicable.  He  cited  the 
following  cases,  and  pointed  out  that  the  decisions  had  not  been 
uniform:  "Travis  v.  Uttley"  (1894,  1  Q.B.,  233);  "Self  v.  Hove 
Commissioners*'  (1805,  I  Q.B.,  685);  "Hill  v.  Hare"  (1895,  1  Q.B., 
906);  "Bradford  v.  Mayor  of  Eastbourne"  (1896,  2  Q.B.,  205). 
This  was  a  case  which  told  against  him,  but  he  contended  that  it  was 
inconsistent  with  "  Hill  v.  Hare,"  and  not,  therefore,  binding  on  the 
Court.    He  also  cited  "B.  v.  Mayor  of  Hastings"  (1897, 1  Q.B.,  46). 

The  Ck>urt  upheld  the  decision  of  the  Magistrates,  without  calling 
on  the  counsel  for  the  other  side. 

Mr.  Jusncs  Cats  said  that  the  case  was  perfectly  clear  on  the 

decisions  brought  to  their  notice.    By  the  Public  Health  Acts,  1848 

and  1875,  all  sewers  were  vested  in  the  local  authority,  and  sewers 

were  defined  as  drains  draining  more  than  one  house.    This  was 

found  to  create  some  difficulty,  for  when  one  man  built  two  houses 

on  his  own  land  and  drained  them  the  drain  became  vested  in  the 

local  authority  and  had  to  be  paid  for  by  them.    That  was  one 

difficulty,  but  it  was  got  over  by  holding  that  the  Act  did  not  apply 

to  houaes  in  the  same  curtilage,  and  that  the  drain,  until  it  came  out 

of  the  private  property  into  public  property,  could  not  be  said  to  be  a 

sewer.  Then  there  came  another  difficulty.   When  houses  belonging  to 

different  owners  drained  into  a  sewer,  whereby  they  connected  with 

tKe  public  sewers,  in  that  case  it  was  hard  that  the  public  should 

have  to  pay  for  what  was,  in  fact,  a  private  drain.     The  19th  Section 

of  the  Act  of  1890  was  therefore  passed.     By  that  Section,  when 

two  or  more  houses  belonging  to  different  owners  are  connected 

with  a  public  sewer  by  a  single  private  drain,  certain  consequences 

followed.     The  definition  of  "  private  drain "  included  a  drain  used 

for  the  drainage  of  more  than  one  building.    What,  then,  was  a 

"private  drain"?    In  the  opinion  of  the  learned  Judge  the  term 

applied  to  a  drain  constructed  in  private  grounds  to  which  the  public 

had  no  access.    The  intention   was  that  the   public   were  to   be 

relieved  from  paying  for  that  which  they  were  not  allowed  to  use. 

In  this  case  it  was  found  that  there  was  no  power  to  drain  otb<'r 

houses  into  this  drain.    The  rational  view  of  a  private  drain  was  that 

this  was  one.     It  was  said  that  this  view  was  not  in  accordance  with 

"  Hill  V.  Hare."    If,  however,  in  that  case  th(j  drain  was,  properly 

speaking,  a  private  drain,  that  case  was  wrongly  decided,  and,  at  any 

rate,  it  only  determined  the  status  of  the  particular  drain  in  question. 

The  magistrates  were  quite  right  in  their  decision,  as  they  found,  in 

fact,  that  the  drain  was  only  for  certain  houses,  and  not  one  into 

which  any  other  could  drain. 

Mb.  JrsncB  Bidlet  concurred. 
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GENERAL    NOTES. 


ToK  Typhoid  Epidemic  at  Maidbtonb.— Under  the  personal  supervidon 
of  Dr.  Sims  Woodhead,  acting  on  behalf  of  the  water  company,  the  reservoir 
and  mains  of  the  Farleigh  area  of  water  supply  at  Maidstone  were  on  Satur- 
day night  disinfected  with  a  solution  of  chloride  of  lime.  About  ten  tons 
of  the  lime  were  mixed  in  the  reservoir  with  200,000  gallons  of  water,  and 
afterwards  the  mains  throughout  the  town  were  charged  at  full  pressure 
with  the  solution.  At  a  certain  hour  the  liquid  was  allowed  to  flow  through 
the  whole  of  the  house  connexions  in  the  districts  concerned,  and  eventually 
the  solution  left  in  the  mains  was  got  rid  of  through  the  various  fire  hydrants 
in  the  streets. 

Veterixary  Suqegns  and  the  Public  Health  (Scotland)  Act,  1897. 
—In  discussing  the  duties  of  veterinary  surgeons  under  the  new  Public 
Hejilth  (Scotland)  Act,  passed  this  year,  the  Journal  of  Comparative  Patho- 
logy and  Tliernpeutics  points  out  that  the  enactment  goes  further  than  any 
previous  measure  in  recognising  the  necessity  of  consulting  members  of  the 
veterinary  profession  in  the  matter  of  dairy  and  meat  inspection.    Section  34 
empowers  the  local  authority  of  any  district,  other  than  a  burgh,  to  erect 
slaughter-houses,  or  to  combine  for  that  purpose  with  neighbouring  local 
authorities.    Tlie  section  is,  it  is  true,  only  permissive,  but  it  may  have  the 
effect  of  gradually  suppressing  the  dirty,  practically  uncontrolled,  private 
slaughter-houses  that  are  still  the  rule  in  most  parts  of  Scotland.    When 
these  are  eventually  displaced  by  public  abattoirs  it  is  regarded  as  certain  that 
the  latter  will  be  supervised  by  veterinary  as  distinct  from  medical  inspectors. 
Section  43,  dealing  with  unsound  food,  empowers  any  medical  officer,  sani- 
tary inspector,  or  veterinary  surgeon  approved  for  the  purpose  by  the  local 
authority,  to  inspect  any  article  of  food  or  any  animal  intended  for  food 
which  is  exposed  for  sale,  but  it  stipulates  that,  in  the  case  of  any  proceeding 
under  the  section  with  regard  to  a  living  animal  the  medical  officer  or  sanitary 
inspector,  unless  he  be  a  qualified  veterinary  surgeon,  shall  be  accompanied 
by  such  a  practitioner.  A  clause  in  this  section  empowers  each  local  authority 
to  appoint  a  place  within  its  district  for  the  examination  of  any  animal  alivo 
or  dead,  and  to  appoint  a  veterinary  surgeon  whose  duty  it  shall  be  for* 
fixed  fee  to  examine  such  animals,  and  to  pass  or  condemn  the  same  ■• 
regards  their  fitness  lor  human  food.    It  thus  appears  that  the  veteriiuuy 
surgeon  is  exclusively  rea)gnised  as  the  meat  inspector;  moreover,  an  esrilfif 
part  of  the  section  exempts  from  penalty  or  imprisonment  any  person  accoied 
of  ofTerini;:  for  sale  unsound  meat,  provided  he  can  prove  that  the  meat  ni 
(lut'stion  ha'J,  within  a  reasonable  time  prior  to  the  seizure  thereof,  b*" 
examincMl  and  passed  by  a  veterinary  surgeon  approved  for  the  puipo** 
The  inspection  of  dairies  forms  the  subject  of  Section  60,  which  sUpuW* 
that  the  medical  ofllcer  of  health  must  be  accompanied  by  a  veterinaiy  «>f' 
^eon,  approved  for  the  purpose,  when  he  examines  animals  whose  milk  • 
supposed  to  l)e  causing  disease  among  human  beings,  and  any  report  ^1^ 
medical  ofiicer  of  health  regarding  such  an  inspection  must  be  acoompw***^ 
by  the  report  of  the  veterinary  surgeon.    The  powers  intrusted  under  «* 
Act  to  members  of  the  veterinary  profession  are  obviously  of  a  very  leBpo"** 
sible  character.  — 7Vmc/»,  Oct.  13th,  1897. 


Kenny  A  Co..  Puintkrs,  25  Camdbn  Road,  London,  N.W. 
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CONGRESS    AT    LEEDS. 
POPULAR  LECTURE, 

By  PHILIP  BOOBBYER,  M.B.,  Medical  Officer  of  Health 

for  Nottingham. 
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SOME  ESSENTIALS  OF  POPULAR  HYGIENE. 

ABSTEAOT. 

The  lecturer  began   by  stating  that  education    must   come 
before  legislation,  especially  in  democratic  communities,  if  full 
benefit  were  to  be  derived  from  legislation.     He  gave  several 
illastrations  of  the  truth  of  this  statement  in  matters  affecting 
the  public  health.    Summer  diarrhoea,  he  said,  was  a  soil  disease, 
and  one  elementary  precaution  suggested  by  such  a  fact  was  the 
provision  of  a  layer  of  concrete  under  house  basements.     The 
Model  Bye-laws  of  the  Local  Government  Board   had    long 
ago  set  the  example  of  approving  the  adoption  of  such  a  pre- 
caution;  but,   because   the   public — and   many   members   and 
officials  of  local  authorities — were  ignorant  of  certain  elemental 
facta  connected  with  the  causation  of  diarrhoea,  the  necessity 
for  it  was  not  appreciated,  and  it  was  seldom  enforced. 

Dr.  Boobbyer  next  gave  the  headings  of  his  lecture  proper. 
These  were  as  follows : — 

1.  Food  and  food  stuffs,  fresh  and  preserved. 

2.  Methods  of  cooking. 

3.  Beveraces  and  stimulants. 

4.  Air  ana  ventilation. 

5.  Drainage  and  the  dis[)Osal  of  refuse. 

Infants,  until  at  least  seven   months  old,  he  said,  should 
'^ve  the  food  which  nature  has  provided  for  them — f.e.,  their 
VOL.  xna.    PAUT  iv.  co 
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mother  s  milk —  but  when,  as  is  now  unfortunately  too  often 
the  case,  such  food  is  not  available,  they  should  be  fed  upon 
other  milk  artifically  sweetened  and  mixed  with  varying  pro- 
portions of  water,  and  this  mixture  should  be  well  boiled  beiore 
use.  The  bottles,  too,  in  which  it  is  given  to  the  infant  should 
also  be  scrupulously  cleaned  in  warm  water,  which  has  been 
previously  boiled,  before  each  time  of  using.  He  advocated, 
moreover,  the  same  precautions,  with  regard  to  the  sterilizing  of 
food  by  boiling  and  the  cleansing  of  food  vessels,  for  older 
children,  especially  during  summer  and  autumn.  Most  of  our 
neighbours  on  the  Continent,  he  said,  are  very  far  ahead  of  us 
in  their  methods  of  dealing  with  milk  and  other  animal  foods. 
He  gave  examples  of  their  superior ,  practice,  and  described  the 
methods  of  sterilizing  milk  before  sale  in  Paris,  Berlin,  and  other 
foreign  cities.  He  contrasted  the  mortality  of  breast  fed  and 
hand  fed  children,  and  showed  how  the  diarrhoea  and  other 
infective  poisons  found  their  way  into  the  human  body  through 
the  food. 

The  lecturer  briefly  discussed  the  principal  chemical  con- 
stituents and  varieties  of  foods,  under  the  following  common 
headings : — 

1.  Nitrogenous  foods — as  butcher's  meat. 

2.  Hydro-carbons,  or  fats — as  butter  and  lard. 

3.  (^arbo-hydrates — as  starch  and  sugar. 

4.  Salts — as  Chloride  of  Sodium  (table  salt.) 

5.  Water. 

Common  usage,  common  sense,  and  personal  experience,  he 
said,  are  the  guides  which  most  of  us  adopt  in  cnoosing  and 
varying  our  dishes  at  meals,  and,  if  we  are  wise,  we  don't  go  far 
wrong.  Three  meals  a  day,  with  an  interval  of  about fivenoi 
between  them,  was  probably  the  most  suitable  arrangement  fonrr 
most  people.  Regular  hours  for  meals  should  be  observeA___ 
Automatic  acts  like  digestion,  it  must  be  remembered,  acquii 
habit,  like  voluntary  acts,  and  irregularity  of  meals  was  doabi 
less  a  fruitful  source  of  indigestion. 

Dr.   Boobbyer  spoke  at  some   length   upon   the   subject 
cookery,  and  said  that  the  difference   between  good  and 
cooking  meant  not  only  the  difference  between  economy 
waste,  between  pleasure  and  disgust,  but  also,  to  many  sensiti^ 
natures,   between   health  and  the  opposite.     He  showed  h< 
many  of  the  things  that  we  now  eat,  and  digest,  and  relis— ^ 
could  not  be  eaten  at  all  if  uncooked.     The  most  importa^^ 
bread-producing  cereal,  wheat,  for  instance,  was  one  ot  the^^ 
things.     He  spoke  of  the  good  educational  work  which  Oodke:^7 
Schools,  and  other  like  establishments,  had  done  and  were  dm0V 
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most  of  onr  large  towns,  and  mentioned  aome   excellent 

r  cnrrent  literature  npon  the  subject  of  cookery,  which  was  now 

'  «old  at  a  very  low  price.     He  contrasted  the  proper  and  im- 

''  proper  methods  of  cookinp  various  food  stuffs,  and  the  respective 

1  Tsluea  of  the  results  to  the  animal  economy. 

L      Before  aur  mass  of  meat  was  cooked,  he  said,  the  albumen  on 

■  its  surface  should  be  coajjnlated  by  the  application  of  intense 

|<lieat.  80  as  to  retain  the  juices  in  the  inierior,  the  subsequent 

k  cooking  being  completed  at  a  lower  t-emperature.     The  same 

role  applied,  whether  the  meat  were  to  be  cooked  by  boiling  or 

roasting.     The   coagulation  of  the  surface  albumen  could  be 

reawlily  effected  by  dipping  the  meat  into  boiling  water  for  a 

few  minutes  before  the  true  cooking  commenced. 

Meat  already  cooked,  which  was  to  be  warmed  up  again, 
should  never  be  exposed  to  more  heat  than  was  necessary  to 
warm  it  through.  Gra\ie8  and  soups  should  bo  prepared  at  as 
low  a  temperature  as  possible.  Vegetables  shoulcl  never  be 
boiled  with  soup.  Potatoes  should  be  placed  in  boiling  water 
at  the  outset.  All  leguminous  vegetables  should  if  possible  be 
cooked  in  soft  water.  The  lime  salts  in  hard  water  rendered  a 
large  part  of  them  f[uite  incapable  of  digestion.  Facts  like 
these  could  be  readily  learnt,  the  lecturer  said,  by  those  to 
whom  a  knowledge  of  them  would  be  useful,  if  they  were  suitably 
taught  and  illustrated ;  but  the  perception  of  them  did  not  come 
by  intuition,  or  even  by  the  most  lengthy  experience,  if  unaided 
by  scientific  knowledge.  Hence  the  necessity  for  systematic 
instruction  for  those  to  whom  the  preparation  of  our  food  was 
entrusted. 

Dr.  Boobbyer  stated  that  open  fires  were,  from  a  sanitary 
stanclpoint,  undoubtedly  the  best  of  all  agencies  for  the  cooking 
of  foods,  but  they  were  very  wasteful  of  fuel,  and  that,  for  this 
and  other  reasons,  various  closed  ranges  and  kitcheners  were 
commonly  substituted,  especially  in  large  estaMishments.  He 
alluded  to  the  danger  of  slow  combustion  stoves,  owing  to  the 
incomplete  combustion  of  carbon  in  them,  and  showed  liow  the 
danger  from  this  cause  might  be  obviated. 

In  speaking  of  preserved  foods,  he  said  that  a  great  deal  of 
excellent  food,  both  raw  and  cooked,  was  sold  in  this  condition 
at  the  present  time.  Colonial  and  other  foreign  meat  of  the 
best  quality,  both  as  meat  and  as  food,  kept  from  decomposition 
by  exposure  to  a  low  temperature  in  transit,  was  imported  and 
solil  ill  this  country  at  a  very  cheap  rate.  Various  kinds  of 
animal  and  vegetable  foods,  put  up  in  hermetically  sealed 
vessels  and  cases,  were  sold  in  this  country,  and  for  the  most 
part  might  be  eaten  with  safety.  He  alluded  to  the  possible 
risk  of  metallic  and  ptomaine  poisoning,  and,  with  reference  to 
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the  first,  spoke  of  the  advantage  of  glass  vessels  as  compared 
with  those  of  metal. 

He  spoke  disapprovingly  of  the  use  of  such  preservatives  as 
boracic  acid  and  formalin  for  ostensibly  fresh  foods — as  fish  and 
vegetables.  He  said  that  such  '^  pickle  "  was  much  more  com- 
monly used  than  the  majority  of  the  public  were  aware  of  at 
the  present  time.  He  had  even  known  mushrooms  to  be  pre- 
served in  carbolic  acid  solution,  of  such  strength  as  to  render 
them  quite  uneatable. 

In  concluding  his  remarks  upon  food  stuffs,  he  alluded  briefly 
to  the  various  causes  of  unwholesomeness  in  butchers'  meat, 
and  strongly  advocated  the  establishment  of  public  abattoirs  in 
all  considerable  towns.  He  described  the  systems  in  use  in 
many  countries  on  the  Continent,  and  in  a  few  towns  in  this 
country,  where  cattle  market,  abattoirs,  and  (cold)  meat  stores 
were  commonly  within  one  enclosure,  and  under  the  manage- 
ment and  control  of  public  officials. 

In  discussing  the  subject  of  beverages,  he  spoke  at  some 
length  about  the  use  of  alcohol  in  health  and  disease.  In 
health,  he  said  emphatically,  all  sorts  and  conditions  of  men 
were  undoubtedlv  better  without  it.  One  and  a  half  ounces  of 
absolute  alcohol  (represented  by  about  three  ounces  of  strong 
spirits)  was  the  largest  daily  dose  which  an  average  adult  could 
take  without  definite  danger  to  health.  Alcohol,  however,  even 
in  moderate  doses,  was  forbidden  to  those  who  would  train  either 
mind  or  body  to  the  highest  pitch  of  proficiency,  for  short  or 
long  periods.  Persons,  again,  who  had  to  suffer  exposure  to 
extremes  of  temperatiu'e,  and  especially  to  low  temperatures, 
could  not  afford  to  take  it  at  all.  It  was  now  strictly  forbidden 
on  Arctic  expeditions.  In  disease,  on  the  other  hand,  its  utility 
— in  stimulating  a  flagging  heart,  for  instance — ^was  undoubted, 
and  only  a  small  minority  of  medical  men  opposed  its  use  for 
such  purposes. 

The  partiality  of  mankind  for  the  infusions  of  tea,  coffee,  and 
cocoa,  and  for  many  other  things   taken  in   liquid  and  othe: 
shapes  in  various  parts  of  the  world,  was  simply  the  expressioi 
in  a  less  objectionable  form  of  the  same  craving  which  led 
indulgence  in  alcohol.    Opium,  Indian-hemp,  betel-nut,  gu 
kola-nut,  coca,  and  our  own  domestic  friend,  tobacco,  for  instan< 
were  not  taken  as  either  food  or  drink,  but  to  stimulate  th» 
body,   or   raise   the   mind   above   the    dead    level   of 
consciousness. 

Tea  and  coffee  infusions,  he  said,  should  be  prepared  by  , 
boiling  soft  water  upon  the  dry  material  in  a  non-metallic  vi 
already  heated.     Tea  infusion  should  be  poured  off  the 
(into  a  jug  or  other  vessel)  after  standing  a  few  minutes,    1^35^ 
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warned  his  hearers  against  over  indulgence  in  tea,  coffee,  or  even 
cocoa,  and  against  taking  them  in  quantity  at  meals.  Tea  had 
its  victims,  as  well  as  alcohol,  he  said. 

Water,  the  lecturer  said,  was  necessarily  the  basis  of  all 
beverages,  and  constituted  three-fourths  of  our  body  weight 
The  estimate  of  the  amount  of  water  required,  per  lieacl  of 
population  in  towns,  varied  with  local  conditions  from  20  to  60 
gatlonSy  but  Dr.  Parkes'  estimate  might  be  taken  as  repre- 
senting the  average  needs  of  an  average  urban  ])opu1ation. 
This  was  as  follows : — 

Domestic  supply 12  gals,  per  head. 

^JaXUS       •«•         •••         ••.         •.•         ••  ^ 

Water-closets       i\ 

Waste — unavoidable    3 


}y  '» 


Total  for  house    25 

Municipal  needs o     „ 

JL racie    •••     ...     ...      ...     ••.       •/     «« 


5'  '1 


Total  35     „ 


» 


^» 


Dr.  Boobbyer  gave  an  account  of  the  public  supplies  of  certain 
towns,  and  contrasted  the  purity  and  plenty  of  the  water  of 
Glasgow,  Manchester  and  Liverpool,  derived  from  Loch  Katrine, 
Thirlmere,  and  Vymwy  Lakes  respectively,  with  the  comparative 
impurity  and  scantiness  of  that  of  London,  seven  out  of  the  eight 
^ater  companies  of  which  delivered  river  water  that  required 
iftueh  filtration  before  it  was  at  all  fit  for  use,  and  was  in  some  cases 
Supplied  on  the  intermittent  system.     He  described  the  action 
^f  the  ordinary  sand  filter  and  the  function  of  the  nitrifving 
Organisms,  and  mentioned  the   Leeds   Watenvorks*   filtei's   as 
Examples  of  the  most  improved  and  modern  type  of  filter.     He 
shewed  how  natural  underground  reservoirs  were  formed  by  per- 
colation of  rain,  and  how  siu'face  springs  were  simply  the  overflow 
*^m  these.   He  pointed  out  the  objection  to  the  use  of  rain  water, 
^Bpecially  in  populous  places,  and  went  on  to  discuss  the  various 
^Ources  of  water  supply  in  outlying  and  rural  districts,  and  the 
^^^st  means  of  guarding  against  their  j)ollution  from  various 
^^uses.     Pump  wells  were  preferable  to  either  dip  or  draw  wells, 
^Ut  tube  wells  (e.g.,  Norton's  Abyssinian  tube)  were  the  safest 
*^ean8  in   ordinary  rural  districts  of  rendering    underground 
^'"ater  accessible  (without  risk  of  pollution)  at  the  surface.     The 
^Ube  was  driven  in  successive  lengths  (^screwed  together)  through 
^me  impermeable  upper  stratum  into  the  water  bearing  layer 
^Hineath.     In  this  way.  he  said,  a  pure  and  constant  service  of 
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water  could  often  be  insured,  in  regions  where  any  water  gathered 
at  the  surface  would  be  altogether  undrinkable. 

lie  discussed  the  use  of  hard  and  soft  waters  for  trade  and 
domestic  {lurposes,  and  the  disadvantages  arising  from  each.  He 
alluded  to  tne  occurrence  of  cases  of  lead  poisoning  in  certain 
towns  in  the  North  of  England,  from  the  action  of  moorland 
water  u[Kjn  the  lead  of  the  deliver}'  pipes,  and  shewed  how  this 
might  be  obviated  by  using  iron  pipes,  by  lining  the  lead  pipes, 
or  by  adding  lime  to  the  water  before  delivery  (as  at  Sheffield), 
lie  mentioned  several  methods  for  softening  hard  water,  and 
said  that  one  method — that  of  adding  about  six  grains  of  alum 
t(}  each  gallon  of  water — sensed  at  once  the  double  purpose  of 
softening  the  water,  and  of  removing  from  it  all  suspended 
organic  and  mineral  impurity.  The  principal  diseases,  in  this 
country,  conveyed  by  impure  water,  were,  diarrhoea,  cholera, 
dysentery,  and  enteric  fever.  He  advocated  the  boiling  and 
subsefjuent  aeration  of  all  suspicious  waters,  but  deprecated  the 
use  of  domestic  filters,  unless  the  Paste  ur-Chamberland  variety 
were  chosen. 

In  referring  to  the  topic  of  ventilation,  he  said  that  there 
was   probably  no   hygienic   subject   of   importance   respecting 
whicli  the  majority  of  people  had  more  dangerously  mistaken 
ideas.     Many  people  who  were  content  to  breathe  fresh  air 
(ue.,  tlie  quality  of  air   their   lungs  were   made   to  breathe) 
outside  their  houses,  had  a  rooted   objection  to  do  so  within 
their  houses  and  other  closed  spaces,  and  especially  during  the 
night.     He  gave  the  composition  of  ordinary  atmospheric  air 
(a])i)roximately   21  ^/^   O,    and    79°/^  N,  with   four  parts  per 
10,U()0  of  COo,  and  traces  of  NH3  and  other  impurities),  and 
indicated  how  this  composition  was  modified  by  respiration  and 
exhalation.     He  showed  how  an  ordinary  adult  required  1000 
cubic  feet   of  room   space,  allowing   for  ventilation  equal 
three  complete  changes  of  the  contained  atmosphere  in  eacl 
hour,  if  dangerous  j)ollution  of  the  latter  were  to  be  avoi< 
lie  then  went  011    to   demonstrate  that,  among   the  working  ^^ 
classes  at  any  rate,  only  a  small  fraction  of  this  allowance  waa 
provided,  eitlier  in  iiome  or  factory.     He  further  reminded  hr. 
hearers  how  the   fiforc-mentioned   antipathy  to  fresh  air  1< 
many  people  to  curtail  even  the  moderate  amount  of  ventilatic 
])r()vided  in  home  and  workroom,  by  stuffing  up  all  fresh 
inlets.     He  instanced  examples  of  extraordinary  pollution 
atmosphere  occurring  in  places  of  public  assembly  and  resoi 
such  as  law  courts,  theatres,  and  music  halls,  at  the  present 
but  thought  that  about   the   best   every-day  example  of 
foolish  lengths  to  which  the  fear  of  fresh  air  in  motion  vroi^^d 
sonwtiny      '  '  '*  the  average  Briton,  was  to  be  found  in  i^^e 


third-class  smokiiij;  carriage  on  a  railway,  with  its  full  complement 
of  passengers  (five  aside),  and  both  windows  and  all  ventilators 
closed.  As  a  Kiplingesque  writer  in  the  Daily  ChToiiicU  had 
put  it : — 

"  We  arsts  ourselves  with  pyne, 
Is  lliis  box  o'  stinks  a  ttrne. 
Or  a  iioptide  delushing  hov  the  heye  ?  " 

He  gave  examples  from  his  own  experienee  of  the  benefit 
ilerived  by  patients  sufferinff  with  such  diseases  as  phthisis, 
pneumonia,  and  small-pox,  from  exposure  to  fresh,  pure,  and 
even  i  ery  cold  air  moving  freely,  and  urged  his  hearers  to  bear 
in  mind  that  pure  air  was  quite  as  necessary  for  -their  well- 
being  as  pure  water  and  pure  food. 

Dr.  Boobbyer  next  referred  to  the  subject  of  drainage,  and 
the  disposal  of  refuse.  He  said  that  house  refuse  was  naturally 
divided  into  liquid  and  solid.  The  liquid  should  embrace  all 
excreta,  as  well  as  slops,  and  water  used  for  washing  purposes. 
The  solids  were  made  up  of  ashes  and  other  inorganic  material, 
and  animal  and  vegetable  debris.  House  drains  were  devised 
to  carry  away  from  the  house,  as  promptly  as  possible,  all  the 
liquid,  and  a  great  deal  of  the  sohd  filth  produced  within  and 
about  it.  He  sketched  an  ideal  system  of  house  drainage,  and 
showed  particularly  whei-e  disconnections  should  be  made  and 
ventilation  provided.  Drains  should  be  so  laid,  he  said,  as  to 
allow  of  no  leakage  of  any  part  of  their  contents  in  any  direc- 
tion. He  <lwelt  at  some  length  upon  the  subject  of  closets, 
and  stated  that  the  ordinary  w.-O.  of  the  modern  pattern  was 
infinitely  preferable  to  pail-closets,  midden-privies,  stop-closets, 
or  latrines.  He  briefly  contrasted  the  incidence  of  typhoid 
fever  upon  houses  with  different  types  of  closets  during  the 
past  ten  years  in  his  own  town,  and  showed  that  it  was  by  far 
the  greatest  upon  privy  and  pail-closet  houses. 

J<ot  the  least  reason,  he  said,  why  town  life  was  less  healthy 
than  life  in  the  country  was,  that  town  people  did  not  suffi- 
ciently object  to  the  accumulation  of  dirt,  or  (refuse)  "  matter 
ill  the  wrong  place,"  in  their  vicinity.  Not  only  did  offensive 
emanations  from  fa.'cal  deposits  increase  the  impurity  of  the 
atmosphere,  already  polluted  by  overcrowding  of  population  and 
by  trade  processes,  but  foul  deposits  themselves  afforded  a  niiius 
for  disease  and  other  germs,  which  were  often  highly  inimical 
to  human  life.  Knteric  fever,  cholera,  and  diarrhcea,  particu- 
larly, were  actively  propagated  by  such  agencies. 

Ideal  public  scavenging,  he  said,  aimed  at  the  daily  removal 
of  refuse  from  the  vicinity  of  dwellings,  although  the  practical 
difficulties  in  the  way  of  attaining  such  an  ideal  in  a  big  city 
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(like  Leeds,  for  instance)  might  seem  to  some  of  them  in- 
superable. 

In  conclusion,  Dr.  Boobbyer  said  that  he  had  intended  to 
discuss  other  matters,  but  found  that  he  had  already  exceeded 
the  limit  of  time  allotted  to  his  lecture.  He  must,  however, 
give  his  hearers  a  parting  exhortation.  The  science  of  hygiene 
and  public  health  was  not  founded  upon  fads  and  fancies,  but 
for  the  most  part  upon  solid  facts ;  and,  if  the  public  were  wise, 
they  would  support  those  public  men  and  public  bodies  whose 
policy  and  practical  endeavour,  in  the  light  of  its  teaching, 
were  directed  to  secure  the  best  conditions  of  life,  both  moral 
and  physical,  for  the  communities  they  were  elected  to  serve. 

Economy  was  a  good  thing,  he  said,  though  we  sometimes 
heard  too  much  of  it,  or  w^hat  passed  for  it,  especially  at  election 
times.  To  cut  down  the  rates  was  a  good  thing  in  its  way,  but 
to  cut  down  the  death-rate  was  another,  and  a  very  much 
better  thing. 
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SECTIOIS'   I. 

SANITARY  SCIENCE  &  PREVENTIVE  MEDICINE. 


PAPERS  AND   DISCUSSIONS. 

^^ BisinfeetantSy'  by  J.  Spottiswoode  Cameron,  M.D.,  Leeds. 

Dr.  Spottiswoode  Cameron  explained  that  at  short  notice  he 
f oand  himself  down  to  open  a  discussion  on  disinfectants  gene- 
rally ;  the  alternative  being  that  no  general  discussion  on  the 
whole  subject  would  take  place.  For  the  sake  of  bringing 
such  into  order  he  therefore  consented,  at  two  days'  notice,  to 
open  the  present  debate. 

He  saia  he  should  deal  more  particularly  with  the  way  in 
which  they  tried  to  deal  with  infectious  diseases  in  the  matter 
of  disinfection  in  Leeds.  Medical  officers  had,  generally 
speaking,  to  deal  administratively  with  the  subject  of  disinfec- 
tion, but  there  was  now  a  large  and,  fortunately,  increasing 
army  of  men  who  were  able  to  deal  in  the  laboratory  with  these 
processes    which    Medical    Officers    of    Health    had    to    put 

S>ractically  into  force.  It  was  to  them  that  medical  officers 
argely  looked  for  guidance  in  tlie  selection  of  the  agents  which 
tliey  employed.  They  were  waiting  for  their  lead  and  he  was 
in  hopes  that  some  of  the  gentlemen  doincr  laboratory  work 
would  take  part  in  the  present  discussion.  lie  might  first  point 
out  the  kind  of  thing  which  medical  officers  wanted  to  do.  They 
might  roughly  divide  the  infectious  diseases,  in  dealing  with 
which  they  employed  disinfectants,  into  two  classes ; — diseases 
like  small-pox  and  typhus,  where  the  principal  danger  was  that 
of  catching  the  malady  from  someone  else — where  the  infection 
went  from  person  to  person  in  the  epidemic  form ;  and,  secondly, 
diseases  such  as  typhoid  and,  probably,  cholera,  where  tlie 
poison  was  more  localised,  where  the  danger  lay  more  or  less  in 
the  secretions  or  excretions  of  the  body. 

He  was  aware  that  this  was  not  a  scientific  definition,  but  all 
the  same  it  was  a  popular  one  to  some  extent,  and  from  a 
practical  point  of  view  a  convenient  one.  They  had  in  many 
cases  to  combine  the  disinfection  of  both  classes.  They  had  in 
almost  every  case  to  consider  personal  infection,  and  they  had  to 
consider  it  much  more  carefully  in  regard  to  small-pox  and 
typhus  than  in  regard  to  typhoid  and  cholera.  On  the  other 
band  they  bad  to  disinfect  the  evacuations  probably  in  every 
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case  even  of  scarlet  fever,  but  still  more  iii  cases  of  typhoid  and 
cholera  than  of  scarlet  fever  and  measles.  Therefore  to  put  it 
roughly  he  might  say  there  were  two  classes  of  diseases  wliich 
they  had  specially  to  attack.  Now  in  diseases  like  typhus  and 
small-pox  it  has  always  seemed  to  some  of  them  that  the  most 
important  things  to  attack  were  the  garments  of  the  patients, 
and  the  same  remark  applied  to  scarlet  fever.  It  was  not  so 
much  that  there  was  nothing  to  be  dealt  with  in  the  evacuations, 
but  it  was  absolutely  necessary  that  they  should  get  hold  of  the 
clothes  and  disinfect  them. 

They  could  disinfect  clothes  in  two  ways.  They  could  reform 
them  altogether ; — burn  them  up  and  get  rid  oi  them.  That 
was  the  way  in  wliich  small-pox  was  dealt  with  to  a  very  large 
extent  in  Yorkshire  in  some  of  their  smaller  districts.  Only 
that  was  not,  strictly  speaking,  disinfection.  Fortunately  they 
had  an  agent  which  was  capable  of  absolute  disinfection  of 
diseases  due  to  bacterial  organisms; — of  absolutely  destroying 
the  life  of  these  organisms.  That  agent  was  heat.  The  question 
arose  of  how  they  were  to  apply  that  heat,  and  there  they  had 
been  greatly  helped  by  the  investigations  of  Koch,  and  by 
the  masterly  exposition  of  the  subject  by  Franklin  Parsons  in 
the  report  of  the  Local  Government  Board.  They  had  the 
assistance  of  a  man  like  Washington  Lyon,  who  haa  taken  the 
trouble  to  invent  a  machine  which  in  a  very  large  measure 
carried  out  the  conditions  they  wished  for ;  but  there  were,  he 
was  afraid,  one  or  two  little  difficulties  about  the  question  of  the 
ap[)lication  of  heat  by  means.of  steam  which  they  were  in  danger 
sometimes  of  overlooking.  If  they  put  a  coat  saturated  with  the 
poison  of  scarlet  fever  or  small-pox  into  a  chamber  in  which  steam 
was  being  developed  from  water,  and  the  steam  under  a  pressure 
of,  say,  ten  or  fifteen  pounds  was  allowed  freely  to  escape  into 
that  chamber,  there  was  no  doubt  if  they  gave  it  a  reasonable 
amount  of  time,  say  fifteen  minutes,  they  should  destroy  the 
bacteria  if  there  were  any,  in  tliat  coat.  But  if  they  took  the 
water  away  and  had  only  the  steam,  and  if,  then,  in  order  to  be 
doubly  secure,  they  raised  the  heat  and  super-heated  the  steam, 
then  they  were  in  danger  of  producing  no  result  in  the  way  o£ 
disinfection  whatever.  They  were  in  danger,  from  their  desire 
to  do  the  thing  very  thoroughly,  of  not  doing  it  at  all. 

The  point  they  had  to  consider  first  was  the  selection  of 
aj)paratus,  and,  administratively,  the  way  in  which  it  wa* 
worked.  He  was  not  saying  anything  against  the  excell€?ii^ 
aj)i)aratus  of  Mr.  Washington  Lyon,  but  if  they  used  ^^}' 
apparatus  in  which  they  employed  steam  they  must  goj^^ 
against  superheating  it.  Mr.  Washington  Lyon's  appara^"* 
could  be  made  to  disinfect  thoroughly  well,  but  they  had   to 
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warn  the  workmen,  so  that  in  their  zeal  to  destroy  everything 
thoroughly  they  did  not  really  produce  a  gas  instead  of  a 
vaponr, — a  gas  which  had  little  or  no  conducting  jmwer,  instead 
of  a  vapour  of  high  conducting  power  like  saturated  steam. 
Tlien  of  course  it  was  necessary — and  this  he  need  not  enlarge 
upon — to  take  their  infected  material  in  one  van  to  tlie  disin- 
fector,  and  to  have  a  separate  set  of  men  and  a  separate  van  to 
carry  it  back.  These  were  elementarv  considerations,  but  thev 
knew  the  need  on  all  occasions  of  observing  such  precautions. 

In  regard  to  typhus  and  small-pox,  if  they  did  their  disin- 
fecting carefully  by  steam  under  pressure  they  had  probably 
destroyed  the  poison   in   the   clothing.      What  were  they  to 
do  with  the  house?     In  Leeds  a  short  time  ago  when  tliey 
had  an  outbreak  of  small-pox  they  did  this ;  they  emptied  tiie 
house.      Tliey  took   the   people  up    to  some   cottages  which 
they  had  on  their  new  estate  at  Afanston  Hall — the  site  of 
their  future  hospital,  which  they  would,  most  of  them,  see 
during  the  Congress — and  isolated  the  families  in  these  cottages. 
They  dealt  with  the  clothes  of  every  one  of  these  f)ersons  in  the 
same  way  that  they  dealt  with  the  clothing  of  the  sick  person, 
and  they  destroyed  any  possible  infection  there  might  be  in  the 
clothing.     Then  as  they  had  these  people  under  the  hand  and 
eye  of  the  medical  officer  of  the  hospital  they  were  able,  in  a 
great  number  of  cases,  in  even  the  majority  of  cases,  to  persuade 
them  to  undergo  re- vaccination  or  vaccination  for  the  first  time. 
In  that  way  they  did  an  enormous  amount  to  limit  the  spread 
of  small-pox.      As  to  the  house  itself  they  emj)tied  it;    thev 
stripped  it  of  all  its  paper,  and  dealt  with  the  walls  in  various 
ways  according  to  the  circumstances.     In  some  cases,  where  the 
walls  were  of  the   kind  they  saw  in  that  room    (painted  or 
wainscotted)  they  washed  them  with  a  solution  of  Corrosive 
Sublimate,  of  1  part  in  500,  sometimes  using  1  in  1000.     After 
that  had  been  allowed  to  remain  for  a  time  they  washed  it  off. 
In  other  cases  they  employed  lime-wash.     Their  object  was  to 
get  the  original  coat  off  the  walls  and  to  leave  a  j)erfectly  clean 
coat. 

Then  there  came  in  a  verj-  debateable  point.  In  the  majority 
^f  cases  they  put  a  pan  of  burning  sulphur  in  the  middle  of 
^he  room,  shut  the  windows  and  doors,  and  allowed  the  fumes 
^  escape  into  the  room.  He  was  not  ])repare(l  to  say  that  it 
did  any  good ;  he  was  quite  certain  it  did  no  harm.  ^J'lie 
Question  was,  why  did  they  do  it?  From  the  time  of  Homer  it 
tad  been  the  practice  to  bum  sulphur  in  cases  of  infectious 
disease,  and  if  they  had  omitted  to  burn  sul])hur,  it  would  have 
*^ii  supposed  they  had  not  read  their  Homer  properly — an 
Accusation  they  did  not  care  to  liave  brought  against  them. 
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He  thought  there  was  one  advantage  in  burning  sulphur  in  a 
large  number  of  cases  in  which,  say.  typhus  occurred,  and  thcj 
had  had  one  or  two  in  Leeds.  The  sulphur  created  such  a 
horrible  stench  in  the  place,  that  before  the  people  could  use 
the  house  again  they  were  compelled  to  open  the  doors  and 
windows.  It  was  all  very  well  for  their  insjwctors  to  open  the 
windows ;  as  soon  as  they  departed  the  ]:>eople  closed  them 
again.  If,  however,  they  had  burned  a  sufficient  amount  of  sul- 
phur they  would  have  to  o|)en  the  windows  more  or  less  for  a 
day  or  two,  and  would  admit  a  certain  amount  of  oxygen.  He 
was  not  prepared  to  say  that  was  the  only  thing  that  sulphur 
did.  He  thought  it  quite  probable  that  the  reducing  influence 
of  sulphur  dioxide  did  something  in  tlie  way  of  breaking  up  the 
organic  material  covering  the  walls  of  houses  that  were  over 
crowded  and  making  it  less  fit  for  food  for  the  bacteria,  and 
consequently  staiving  them  out  At  any  rate  they  thought 
that,  as  Homer  recommended  it,  they  had  better  go  on  using 
it  in  the  meantime.  They  knew  of  no  strong  objection  to  it, 
and  especially  in  cases  of  typhus  ihey  considered  it  useful. 

He  now  came  to  personal  disinfection,  and  there  they  were  in 
a  -difliculty  as  to  what  material  to  use.  This  was  one  of  hia 
greatest  difficulties  personally.  What  chemical  substance  were 
they  to  use  to  destroy  bacteria  in  a  typhoid  case  ?  They  nsed 
about  the  weakest  in  Leeds;  they  used  Carbolic  Acid.  He 
admitted  it  was  a  weak  one,  but  then  they  used  a  good  deal  of 
it.  They  did  not  attempt  to  disinfect  their  drains  with  it. 
When  a  case  occuiTed  in  a  house,  the  tirst  thing  they  did 
was  to  send  a  man  with  a  hose-pipe  to  flush  all  the  drains 
in  the  neighbourhood,  so  that,  if  anything  had  got  into  the 
drains  before  they  heard  of  the  case,  it  might  at  any  rata 
be  carried  down  to  the  sewage  works  with  as  little  loss  of 
time  as  possible.  They  ascertained  whether  anything  wai 
wrong  with  the  drains,  and  then,  if  they  did  not  send  the 
case  to  the  hospital,  they  supplied  a  large  tub,  painted  green, 
which  they  placed  in  a  particular  position  selected  by  tlie 
Inspector,  and  they  instructed  the  persons  attending  to  the  sick 
person  to  put  everything  that  came  from  the  patient  into  that 
tub.  The  tub  had  an  air-tight  lid  fixed  with  a  spring,  so  that 
everything  wliicli  went  into  the  tub,  that  was  likely  to  do  harm 
to  anyboch',  could,  by  the  solution,  be  disinfected.  They  gave 
a  printed  form  to  the  attendants  instructing  them  how  to  deal 
with  the  motions  that  came  from  the  patient  at  tlie  time,  and 
in  this  respect  there  were  one  or  two  points  which  they  insisted 
ufion  strongly.  In  the  first  place,  the  solution  of  the  disinfecW 
ant  must  nut  be  too  weak ;  in  the  second  place,  it  must  not  Ix 
too  strong.     The  action  of  tlie  disinfectant  they  used — Carbol' 
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Acid — or  of  Perchloride  of  Mercury,  was  more  or  less  to  coagu- 
late albumen,  and  if  they  had  coagulated  albumen  outside  the 
material  they  wanted  to  disinfect,  the  disinfectant  never  got 
inside  at  all ;    consequently  they  did  not  make  it  too  strong. 
They  allowed  it  to  be  suflSciently  weak  to  soak  into  the  material 
to  be  disinfected,  and  to  do  its  work  there.     Why  did  tliev  use 
so  weak  a  disinfectant  as  Carbolic  Acid  ?     One  reason  was  this : 
they  could  get  it,  in  an  impure  form,  of  guaranteed  strength  in 
Phenols,  at  a  very  low  price,  and  they  could  ascertain  whetlier 
they  were  reccivinff  the  quantity  of  Phenols  they  were  asking 
and  paying  for.     There  were  more  powerful  disinfectixnts,  but 
most  were  dearer.     It  was  not  necessary  to  have  pure  Carbolic 
Acid  in  onler  to  disinfect ;  it  did  not  very  much  matter,  if  they 
had  the  higher  Phenols.     Probably  the  higher  Carbon  Phenols 
were  better  disinfectants  than  Carbolic  acid  itself;  so  that,  if 
they  were  the  impurities,  nothing  was  lost.     If  therefore  they 
measured  their  disinfectant  by  its  value  as  containing  Plienols, 
they  giuned  quite  as  much  as  they  lost  by  impurities.     There 
were  other  disinfectants  in  the  market. 

The  great  diflSculty  he  personally  had  found  was  to  ascertain 

'^hat  these  were,  how  they  were  to  gauge  them ;  and  to  know 

that  the  strength  of  the  samples  which  had  been  submitted  to  the 

|>acteriologist  for  examination  was  the  same  as  the>'  would  obtain 

''^  the  market.     He  did  not  mean  to  say  tliat  manufacturers  of 

I^al  would  willingly  or  knowingly  palm  off  an  inferior  article  upon 

^he  public,  but  how  did  they  know  themselves  that  they  were 

'^^^nding  out  the  same  material  they  sent  out,  say,  six  months  or 

two  years  ago.     He  believed  with  all  the  care  they  took  tliere 

^as  a  certain  amount  of  risk  of  their  being,  at  some  time  later, 

^th  the  improvement  of  chemical  processes,  in  danger,  if  they 

^^d  some  of  these  more  powerful  things,  of  finding  they  were 

^ot  as  powerful  as  the  specimens.     That  was  where  he  hoped 

-bacteriologists  would  come  to  their  rescue,  and  provide  them 

^ith  some  efficient  means  of  testing  by  some  standard  method 

*lie  strength,  the  bacterium  destroying  strength,  of  numbers  of 

^sinfectants  they  were  using.    There  w  as  Chloride  of  Lime.    Its 

^Uorine  was  a  measurable  quantity,  and  it  was  only  lately  they 

*^^  had  impressed  upon  them  the  enormous  advantage  of  using 

^Woride  of  Lime,  or  some  Chlorine  Compound  such  as  Chloride 

^f  Soda,  or  some  analogous  Compound  containing  Chlorine  and 

^l^e  feebler  Oxides  of  Chlorine,     Experiments  had  recently  been 

^ade  showing  how  very  powerful  this  wjis  if  applied  in  liquid 

*OTm  to  wall  iMiper.     There  was  this  enormous  advantage  in  a 

jliing  like  Chlorine,  that  if  they  once  got  a  sort  of  index  between 

^  bacteriological  power  and  its  oxidising  power  all  they  would 

*^ve  to  do,  if  tliat  were  a  fixed  quantity,  would  be  to  measure  the 
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OsidUing  power,  which  was  very  sunple.  He  should  like  liglit 
upnQ  this  point  if  Chemists  or  Bacteriolo^sts  could  give  it. 
Was  there  anj  relationship  between  Chemical  reducing  power 
and  the  power  of  destroying  Bacteria  ?  Was  there  any  definite 
relationship  hetween  oxidising  power  and  the  power  of  destroy- 
ing bacteria  1  And  then,  further,  could  they  give  them,  having 
regard  to  this  killing  power,  pro<iuct3  easily  measurable  as  to 
strength  and  affording  the  definiteness  they  required,  in  order 
that  they  might  know  that  they  were  dealing  at  all  times  with 
practically  the  same  thing?  He  was  quite  willing,  as  he  had 
said,  to  believe  the  word  of  these  manufacturers,  whom  he 
believed  to  be  honest  men,  but  how  were  Medical  Officers  to 
know  that  changes,  or  attempts  to  improve  Chemical  processes, 
did  not  give  them,  in  regard  to  Bacteria-<le9troying  properties, 
something  which  was  really  inferior  to  the  sample  originally 
submitted  to  bacterial  examination.  A  mere  statement  of 
the  boiling-point  or  the  density,  or  even  of  both  togetlier, 
was  not  a  sufficient  identification  of  the  substance.  They  were 
greatly  indebted  t«  chemists  and  manufacturers  for  what  they 
were  doing,  but  he  wanted  definite  means  of  comparison  amt 
identification. 

\_For  discussion  on  this  paper  see  page  419."] 


'^Disinfection"  by  PROFESSOK  S.  Delepine,  M.B.,  CM.      ^ 

Professor  Delepine  said,  having  imcxpectedly  been  asked 
to  speak  on  this  subject,  he  would  limit  what  he  had  to  say  to 
personal  experience.  He  had  had,  during  the  last  five  vearB, 
frequent  opportunities  to  study  disinfectants  and  disinfection 
generally,  as  applied  in  practice. 

The  subject  was  very  specially  brought  before  them  in 
Manchester  in  IS'Ji  on  an  occasion  when  the  necessity  of 
disinfecting  houses  that  had  been  occupied  by  patients  dying 
of  tuberculosis  had  to  be  considered.  Dr.  Tatham  at  first 
wished  to  try  disinfection  by  chlorine  and  by  sulphurous  acid 
in  the  usual  waj,  and  he  (Professor  Delepine)  had  to  test  the 
results  obtained.  This  was  done  in  a  very  simple  manner. 
Largo  drops  of  typical  tuberculous  sputa  were  dried  on  pieces 
of  paper  and  placed  in  various  parts  of  the  rooms  t«  be  dis- 
infected. Those  were  placed  in  vessels  which  prevented 
accidental  contaminations  after  the  disinfection  had  been  com- 
pleted. They  were  then  brought  to  the  laboratory  and  their 
activity  tested  by  inoculation. 
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It  was  foand  that  sulphurous  acid  was  perfectly  hannless  so 
far  as  the  bacillus  was  concerned.  The  tuberculous  matter 
resisted  the  effects  of  exposure  to  sulphurous  acid  for  ii  very 
considerable  length  of  time,  and  showed  no  marked  loss  of 
vitality  or  virulence.  Even  dry  chlorine  produced  very  little 
more  effect  in  the  quantities  and  under  the  conditions  observed 
in  the  ordinary  practice  of  room  disinfection,  as  (tarried  out  at 
that  time  by  the  authorities. 

It  became  evident  that  sulphurous  acid  and  chlorine  were 
practically  useless  under  these  conditions,  and  the  author 
suggested,  to  Dr.  Tatham  the  use  of  a  solution  of  some  hypo- 
chlorite. No  doubt  chlorine  in  itself  was  a  very  powerful 
disinfectant,  but  it  required  the  presence  of  moisture,  and  it 
seemed  that  the  simplest  way  to  generate  chlorine  rapidly, 
on  the  spot  where  it  was  wanted,  was  to  employ  a  solution  of 
some  hypo-chlorite,  which  would  generate  chlorine  and  at  the 
same  time  supply  the  water  wanted. 

He  suggested  the  use  of  a  weak  solution  of  the  cheapest 
of  all  hypo-chlorite,  that  was  hypo-chlorite  of  lime.  It  was  not 
necessary  to  use  it  in  a  pure  state.  Ordinary  bleaching  powder 
was  quite  suitable  for  the  purpose.  It  was  found  that  when 
bleaching  powder  was  mixed  with  water  and  allowed  to  stand 
for  a  few  hours  a  solution  of  active  hypo-chlorite  mixed  with 
other  salts  was  obtained. 

If  a  weak  solution,  made  with  about  one  part  of  the  original 
chloride  of  lime  and  100  parts  of  water,  was  applied  to  the 
>valls  or  to  any  paper  impregnated  with  tuberculous  matter, 
thorough  disinfection  was  obtained  in  a  few  hours.  Disinfection 
^as  invariably  obtained  in  that  way  and,  in  fact,  an  exposure 
of  a  few  minutes  was  generally  sufficient,  even  with  a  weak 
^lution  like  the  one  he  had  mentioned,  when  the  layer  of 
virulent  sputum  was  not  very  thick. 

The  solution  was  very  easily  prepared.  Bleaching  powder 
^ould  be  bought  by  the  authorities  in  the  dry  state,  could  be 
J*lixed  with  water  when  wanted,  the  fluid  could  then  be  decanted 
*f  a  clear  fluid  was  desired,  and  the  solution  was  ready  for  use. 

It  was  impossible  to  find  a  cheaper  disinfectant  or  one  in 
^hich  it  was  easier  to  secure  what  Dr.  Cameron  wanted  as  a 
Necessary  element  of  success,  viz. :  a  definite  proportion  of  the 
Active  element  present.  The  one  per  cent,  solutions  damaged 
Papers,  metal  fittings,  ete.,  to  a  very  slight  extent  indeed,  the 
Mechanical  action  of  the  brush,  and  the  dirt  on  the  wall,  being 
^he  chief  sources  of  discolouration. 

These  experiments  with  tuberculous  sputa  led  Professor 
l^elepine  to  try  the  action  of  hypo-chlorite  of  lime  on  various 
^ther  germs  than  the  tubercle  bacillus,  and  as  was  expected 
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from  the  results  obtaiuetl  by  many  observera  with  damp  chluriite^ 
it  was  found  that  ever}'  germ  tried  was  rapidly  destroyed  wlien 
brouglit  into  contact  with  a  ten  per  cent,  or  even  oue  per  cent 
solution  of  chloride  of  lime. 

Dr.  Wuodhead  had  also  made  many  experiments  on  dia> 
infection,  and  he  would  be  able  to  bear  out  what  the  author 
said. 

Anthrax:  spores  placed  for  a  few  minutes  in  such  a  weak 
solution  as  that  he  had  just  moutioned  were  killed.  In  the 
presence  of  results  of  this  kind  one  was  hardly  justified  in  using 
other  disinfectants,  when  it  was  possible  to  use  chlorated  lime. 

There  was  one  strong  objection  to  the  use  of  this  solution. 
Hypo-chlorites  when  applied  to  walls  in  weak  solutions  generated 
chlorine  so  rapidly  that  the  disinfectora  found  difficulty 
remain  in  a  room  while  disinfecting  it.  He  once  shut  liiuisel£ 
in  a  room  with  every  opening  ctoged  and  went  through  the 
process  of  washing  twice  the  walls  with  a  ten  per  cent,  solution, 
without  leaving  that  room.  He  found  he  could  do  it  but  w 
rather  miserable  tbr  nearly  a  whole  day  afterwards. 

It  did  not  follow  however  that  because  the  process  was  un- 
pleasant to  apply  it  should  not  be  applied.  Difficulties  of  that 
kind  had  been  overcome  before  and  there  was  no  very  con- 
siderable difficulty  in  overcoming  this  oue.  First  of  all  he  tried 
to  disinfect  the  room  after  all  the  openings  had  been  closed, 
simply  to  try  the  effect  of  the  gas  evolved  upon  himself,  but  the 
idea  that  it  was  necessary  to  close  the  room  would  be  in  practice 
quite  erroneous. 

There  was  no  objection  to  opening  the  doors  and  windows' 
widely  as  the  evolution  of  gas  took  place  very  readily  undep 
those  conditions,  the  presence  of  oxygen  did  not  interfere  witil 
tlie  evolution  of  chlorine.  If  there  was  a  good  draught  in  the 
room  in  which  the  solution  was  applied,  disinfection  could  1 
canned  out  fjuite  comfortably. 

After  eonipleting  the  washing  tiie  windows  and  doors  could 
then  be  closed  to  retain  the  chlorine  evolved  as  long  as  possible 
in  the  room. 

There  was  no  objection  to  the  djsinfectors  using  a  mask  with 
wliich  the  eyes  and  the  mouth  could  be  protected,  the  (irst^ 
adequate  glass  coverings  and  the  latter  by  a  respirator.  Uiai 
liad  obtained  from  a  well-known  factory,  where  bleaching' 
powder  was  produced,  a  mask  which  he  had  found  to  be  quits 
efficient. 

On  the  grounds  of  cheapness,  efficiency,  and  simplicity,  he 
thought  there  was  nothing  equal  to  the  solution  of  cnloride  of 
lime.  If  one  was  frightened  by  the  difficulties  he  had  men- 
tioned, the  best  thing  after  chloride  of  lime  was  formal dehydc^. 
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He  had  tried  lately,  on  an  extensive  scale,  the  lamp  devised 
by  Mr.  Richard  and  manufactured  in  Belgium,  and  had  been 
highly  pleased  to  find  that  he  could  generate  a  very  large 
amount  of  dry  formic  aldehyde  with  one  of  these  lamps  and  he 
had  been  able  to  thoroughly  kill  a  number  of  bacteria,  sporing 
and  not  sporing,  exposed  to  its  action  in  various  parts  of  a  large 
experimental  room. 

Yet  there  were  a  few  exceptions  which  he  could  not  clearly 
understand.  The  exceptions  were  cultures  of  the  staphylococcus 
pyogenes  aureus,  and  recent  moist  spores  of  the  bacillus  an- 
tnracis.  These  had  seemed  to  be  killed  at  first,  but  after 
several  weeks  they  began  to  grow  again,  showing  that  their 
growth  had  been  only  temporarily  inhibited.  These  results  he 
had  yet  to  explain  by  making  further  experiments. 

A  thing  he  could  not  understand  was  that  bouillon  cultiva- 
tions of  the  bacillus  anthracis,  with  very  young  spores,  had 
resisted,  where  dry  old  spores  did  not  resist. 

As  he  was  speaking  on  the  subject  of  disinfection,  he  might 
say  two  or  three  words  on  disinfection  by  steam.     When  the 
subject  was  considered  from  a  purely  experimental  point  of  view, 
it  Decame  ridiculously  simple.     Steam,  at  a  temperature  of  lOU 
to  102*^0.  generated  extremely  rapidly,  and,  passing  in  a  rapid 
current  orer  any  object  to  be  disinfected,  would  disinfect  that 
object  in  an  exceedingly  short  time.     It  was  sufficient  to  gene- 
rate steam  under  a  very  low  pressure  (rapidly,  so  as  to  obtain  a 
very  bulky  current,)  to  produce  exactly  the  same  results,  with 
very  simple  apparatus,  as  could  be  obtained  with  more  compli- 
cated apparatus,  in  which  there  were  means  of  superheating  the 
steam  or  of  obtaining  a  high  pressure.     He  had  made  experi- 
ments (with  a  sufficiently  large  apparatus  to  render  the  results 
practical),  which  left  no  doubt  as  to  the  relative  value  of  current 
steam  under  low  and  high  pressure,  confined  and  superheated 
steam,  and  steam  mixed  with  air.     He  had  found  that  current 
steam,  under  low  pressure,  and  free  from  air,  produced  complete 
disinfection    so  rapidly   that   nothing  more   was   required   in 
practice.     The  essential  point  was  to  obtain  a  rapid  passage  of 
^turated  steam  through  the  disinfector.     This  was  accompanied 
wy  a  rapid  displacement  of  air  from  the  apparatus,  provided  a 
'^rge  outlet  was  provided.     A  small  amount  of  pressure  was 
^^ecessary  to  ensure  the  proper  regulation  of  the  temperature 
^nd  current  of  steam,  but  an  excessive  amount  of  pressure  was 
absolutely  unnecessary,  and  made  the  displacement  of  air  more 
difficult. 

[For  discussion  on  this  paper  see  page  419.] 
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"  'flie  Dixinfertion  of  Rooinn  hy  Formic  Aldeiiyde  Vapours"  l/v 
Henry  Kenwood,  M.B.,  D.P.H.,  F.C.S.,  Assistant  Pro- 
fessor of   Public    Health,   University   College,   London; 
Medical  Officer  of  Health,  Stoke  Newinj^n. 
(Fellow.) 

(With  a  Bacteriological  Report  by  II.  J.  CcRTlS,  F.R.C.S.,  As- 
sistant to  the  Professor  of  Pathologj' ;  in  charjre  of  the 
Bacteriological  Department,  University  College,  London.) 

Last  year  I  collected  the  evidence  furnished  by  a  population 
of  over  a  quarter  of  a  million,  proving  that  S  O^  disinfection 
of  rooms  very  rarely  breaks  down  in  practice — even  when  we 
adopt  the  view  that  all  further  eases  of  infection  which  (K;ciir 
on  the  same  premises  within  a  short  period  of  fumigation  ai-e 
invariably  due  to  imperfect  disinfection  of  the  rooms,  and  not, 
as  may  sometimes  be  the  case,  to  the  several  other  possible 
causes  which  suggest  themselves.  I  also  showed  that  the  satis- 
factory results,  which  ai-e  obsen-ed  in  practice  from  this  form  (tf 
disinfection,  are  in  accordance  with  those  which  can  be  achieved 
by  e!C|)eriment  with  the  diphtheria  bacillus,  and  this  fact  has 
received  further  corroboration  by  the  independent  work  of 
others  during  the  past  twelve  months  (Wynter  Blyth,  Rideal). 
There  can  be  no  gainsaying  that  the  infection  of  the  Infectioitn 
Diseases,  which  we  have  commonly  to  deal  with,  is  very  easily 
destroyed  under  the  ordinary  circumstances  of  its  existence  apart 
from  the  human  body ;  and  that  this  matter  of  disinfection  has 
been  made  to  appear  a  much  more  difficult  task  than  it  actually 
is.  from  the  circumstance  that,  in  experiments,  disinfectants  are 
asked  to  accomplish  a  great  deal  more  than  they  would  ever  have 
to  do  in  actual  practice.  In  ordiuary  practice  we  probably  have 
to  deal  with  non-spore-bearing  bacteria,  and  of  compai-atively 
easy  deatructibility,  and  these  bacteria  do  not  find  at  their  site 
of  lodgment  anything  approaching  the  fostering  and  protective 
properties  of  the  nutrient  media  m  which  they  are  planted  la 
experiments. 

By  experiments  with  the  more  resistant  organisms — whicli, 
hy  the  way,  are  not  sought  to  he  destroyed  in  the  ordinary 
practice  of  room-disinfection — it  can  be  shown  that  surface  dis- 
infection by  sulphurous  acid  gas  is  not  so  reliable  as  that  by 
chlorine,  \apourised  phenol,  or  a  spray  of  percliloride  of  mer- 
cury. In  my  paper,  last  year,  I  gave  some  reasons  why  I  con- 
sidered the  adoption  of  the  spray  method  undesirable,  and 
likely  to  ]>rove  in  practice  less  satisfactory  than  tlte  use  of  SOj, ; 
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since  then  my  opinion  has  received  some  justification  from  the 
work  of  Lemaire,  who  has  experimentally  demonstrated  how 
micro-orsanisms  may  and  do  escape  destruction  by  this  method. 
A  great  deal  has  been  claimed  for  the  spray  method  in  France, 
but  nothing,  so  far  as  I  am  aware,  has  been  adduced  in  support 
of  its  never-failing  efficacy  in  actual  practice ;  and  I  have  en- 
deavoured myself — but  unsuccessfully — to  get  any  such  evi- 
dence from  the  Authorities.  I  do  not  believe  that  the  man 
could  easily  be  found,  who  would  conscientiously  go  over  every 
square  inch  of  surface  in  every  room  he  was  asked  to  disinfect, 
and  if  every  inch  is  not  sprayed  the  measure  must  fail  in  its 
ends.  The  same  objection  applies  to  the  official  German  method. 
The  disadvantages  attending  the  use  of  chlorine  are  well  known 
to  von. 

But  the  satisfactory  results,  which  have  been  obtained  by 
experiment  from  the  vapour  of  formic  aldehyde  as  a  disinfectant 
of  rooms,  are  very  striking,  and  warrant  due  consideration  at 
the  hands  of  us  Aledical  Officers  of  Health. 

The  literature  on  the  subject  of  the  disinfecting  powers  of 
formic  aldehyde  is  already  considerable  and  it  is  growing 
apace,  but  I  believe  the  bibliographical  note  which  I  append  to 
this  paper  includes  practically  everything  which  has  been  pub- 
lished ;  and  the  conclusions,  which  I  shall  express  with  reference 
to  the  disinfecting  powers  of  these  vapours,  are  arrived  at  by  a 
careful  weif^hini?  of  the  evidence  offered  bv  these  many  workers 
on  the  subject  and  by  a  few  experiments  of  my  own. 

Now  an  al-de-hyde  is  an  alcohol  t/^-A?/</rogenated,  and  as  a 

rule  an  alcohol  is  transformed  into  aldehyde  when  it  loses  two 

«toms   of  its   hydrogen.     Thus   wood-spirit   (methyl   alcohol) 

iCHgOH)  when  deprived  of  Hg  becomes  CIIOH,   called 

formic  aldehyde,  because  it  very  readily  changes  to  formic  acid 

<C  H  O  O  H).     The  aldehyde  vapours,  which  are  irritating  to 

"the  eyes  and  throat,  are  doubtless  a  powerful  disinfectant,  and 

^o  far  as  their  application  to  the  purpose  of  the  surface  disin- 

"f  ection  of  rooms  is  concerned,  the  following  conclusions  may  be 

^WJcepted  as  amply  warranted : — 

(1).  That  when  the  atmosphere  is  charged  with  less  than  1  ^L 
of  the  vapour,  the  disinfection  of  all  surfaces  is  complete  and 
*^pid,  and  that  this  holds  good  under  the  ordinary  conditions  of 
"temperature  and  moisture  obtaining  in  living  rooms. 

(2).  That  the  vapours  possess  a  certain  and  vjiriable  amount 

^^f  penetrating  power  into  loose  fabrics,  especially  when  these 

^1^  dry.     This  penetration  is  largely  due  to  the  circumstance 

"^hat  when  produced  in  a  warm  state  the  vapour  is  of  a  low 

specific  gravity  and  mixes  well  with  the  air. 

[These  facts  have  been  proved  by  numerous  experiments  by 
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different  workers,  in  which  the  following  objects  were  ox- 
posed:— Tlie  specific  organisms  of  cholera,  enteric,  diphtheria, 
tetanus,  tuhercnlosis ;  B.  coli  communis,  B.  Anthracis  with 
spores,  Tricophytfln  spores,  Staph :  pyogen :  aureus,  phthisical 
Bputum,  dust,  soil,  &c.] 

(3).  That  the  vapours  do  not  affect  the  colours  of  textile 
materials,  &c.,  or  (with  the  exception  of  iron  or  steel)  metallic 
surfaces. 

(4).  That  the  room,  and  articles  exposed,  can  be  cleared  of 
the  vapours  readily  bv  sufficient  aeration,  and  the  vapours  are 
not  so  irritating  but  one  can  always  enter  the  room  and  unseal 
at  the  first  attempt  (an  advantage  over  S  Oo  and  CL,). 

(5).  That  the  disinfecting  properties  of  the  alJehj'de  are 
greater  than  those  of  S  0„  or  Clj, 

(6).  That  there  is  uo  d:inger  in  entering  the  room,  either 
from  the  aldehyde,  or  from  the  C  O  which  is  formed  at  the 
same  time.  This  is  proved  from  the  fact  that  the  men  em- 
ployed in  the  works  and  exposed  to  considerable  quantities 
enjoy  good  health,  and  also  from  many  experiments  with 
animals  in  atmospheres  heavily  charged  with  the  vapours 
generated,  as  in  room  disinfection. 

A  simple  way  to  generate  the  aldehyde  is  to  allow  the  vapour 
of  wood  alcohol,  well  mixed  with  air,  to  pass  over  the  surface  of 
red-hot  platinum  (Hoffman) ;  and  accordingly  many  lamps  have 
been  devised,  upon  this  principle,  to  generate  the  aldehvde 
for  the  purposes  of  room  disinfection.  Ti>llens,  Gambler,  Bartel, 
Brocbet,  De  Schweinetz,  Trillat,  Dieudonne,  have  devised  such 
lamps,  but  they  do  not  generally  admit  of  the  form.ition  of 
sufficient  quantities  of  the  aldehyde  in  a  sufficiently  short  space 
of  time  to  make  them  acceptable  for  ordinary  room  disinfection. 

Krell,  Robinson,  and  Kinyoun  have  devised  the  lamps  which 
appear  to  be  the  most  suitable  for  this  purpose.  In  most  lamps 
the  alcohol  vapours,  well  mixed  with  air,  arc  conducted  over 
a  red-hot  platinised  surface,  the  alcohol  becoming  converted 
into  aldehyde  and  water ;  and  a  certain  amount  of  C  O  also 
developes. 

The  lamp  wltich  I  have  had  made  for  the  purpose  of  my 
experiments  is  very  similar  to  Prof.  Robinson's  (of  Briiiiswick, 
U.S.A.)  ;  it  consists  of  a  well  of  from  1 — 2  litre  capacity  into 
which  methyl  alcohol  is  placed,  and  a  hollow  cylinder  fits  firmly 
on  to  this — the  top  of  the  cylinder  being  brought  to  a  short 
funnel  so  as  to  encourage  a  tlraft.  In  its  lower  jiart  the 
cylinder  is  perforated  for  the  free  admission  of  air,  and  just 
above  the  perforated  part,  and  inside  the  cylinder,  a  narrow 
shoulder  projects  which  is  for  the  purpose  of  sujiportitig  a  disc 
of  extra  hard  pressed  asbestos  mill-board,  perforated  in  msaf^ 
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places,  and  platinised  by  soaking  in  a  solution  of  platinJc  cliloride 
in  alciihol  and  then  burning  off  the  alcohol  until  platinum 
black  results.  In  practice,  the  requisite  amount  of  alcohol  in 
the  well  is  first  ignited,  and  then  the  top  part  of  the  lamp  is 
removed  and  the  flame  extinguis!ii;d  by  placing  some  object  (as 
a  lid)  over  itj  when  the  top  part  of  the  lamp  is  replaced  the 
alcohol  vapours  come  away  actively,  mixed  with  the  air  drawn 
through  the  perforations,  and  in  passing  through  the  platinised 
msbestos  keeps  it  in  a  red  glow  until  nil  the  alcohol  has  evapo- 
nit«d. 

It  is  most  generally  recommended  that  witli  these  lamps 
about  two  litres  of  alcohol  is  sufficient  for  rooms  of  3,000  cub.  ft. 
and  about  six  hours  exposure  should  be  given.  The  cost  for 
disinfecting  an  onlinary  room  would  be  about  2s.  6d. 

Bartel's  apparatus  is  one  of  the  must  simple,  and  no  platinum 
is  used;  it  is  similar  to  a  kettle;  and  indeed  an  ordinary  kettle 
would  serve  the  purpose.  The  methyl  alcohol  in  the  receiver  is 
warmed  and  the  siKJut  is  heated  by  an  alcohol  flame  placed 
nnderneath  it,  until  the  vapoui-s  of  alcohol  which  Issue  from  the 
spout  are  ignited;  so  soon  as  this  takes  place  the  flame  is 
extinguished  and  the  partial  oxidation  of  the  alcohol  vapours  to 
aldehyde  begins  in  the  heated  spout. 

A  40  per  cent,  solution  of  formic  aldehyde  in  water  is  known 
as  "  Fonnalin,"  but  when  this  solution  is  heated  the  aldehyde 
becomes  largely  polymerised  into  a  whitish  amorphous  substance 
which  gives  off  slowly  but  very  little  aldehyde;  the  vapours, 
therefore,  cannot  be  generated  in  sufficient  quantities  by  heating 
large  quantities  of  "  formalin." 

In  the  Oppennann -Rosenberg  apparatus  a  fluid  called 
"  Uolzine "  is  evaporated  on  an  asbestos  plate  by  means  of  a 
few  pieces  of  glowing  coke.  This  "  Holzino  "  is  a  methyl  alcohol 
solution  of  formic  aldehyde,  containing  about  60  per  cent,  of 
the  aldehyde  and  possesses  the  obvious  advantage  over 
"fonnalin  '  that  considerably  less  material  is  required,  and  it  is 
said  that  no  polymerisation  takes  place. 

The  polymerised  formalin  ftrioxymethelene,  C3H3O3H,), 
which  results  from  a  simple  evaporation  or  heating  of  formalin, 
is  also  known  as  "  paraf orm  " :  it  is  a  very  stable  body  and  the 
substance  has  been  east  into  tabloids  and  sold  by  the  Formalin 
Hy^enie  Company  along  with  a  lamp  so  constructed  that  when 
in  use  the  products  of  sublimation  of  the  paraform,  which 
would  be  otherwise  chemically  inactive,  meet  the  products  rich 
in  moisture  resulting  from  the  burning  of  a  small  separate 
methylated  spirit  lamp,  and  thei-eby  a  considerable  amount  of 
aldehyde  vapour  is  furnished.  It  is  interesting  to  note  also 
that  it  is  claimed  that  the  aldehyde  from  one  or  two  tabloids 
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of  paraforiii  thus  treated  in  a  sick-room,  has  a  considerable 
therapeutic  value ;  it  has  been  employed  abroad  apparentljc 
with  some  success,  iu  catarrhs,  diphtheria,  bronchitis,  asthma, 
phthisis,  influenza;  and  I  can  myself  testify  to  t!i<?  fact  that  it 
has  acted  beneficially  in  cases  of  whooping  cough.  A  small 
flamo  under  one  or  two  tabloids  does  not  ^ve  rise  to  sufficient 
aldehyde  to  prove  irritating  and  the  irritating  properties  of 
larger  quantities  of  the  vapours  can  be  almost  entirely  removed 
by  the  use  of  small  quantities  of  menthol. 

For  disinfecting  purposes  ten  tabloids  are  directed  to  l>e 
used  to  1,000  cubic  feet  of  space,  and  six  hours  exposure  {liven. 
The  cost  of  disinfecting  an  ordinarj'  room  would  be  about 
sixpence. 

Finally,  the  aldehyde  may  be  liberated  from  "  formalin  "  by 
Trillat's  new  apparatus.  The  40  per  cent,  solution  of  formic 
aldehyde  is  heated  under  pressure  in  an  autoclave  provided  with 
a  pressure  guage  and  a  thermometer.  A  little  chloride  of  cal- 
cium is  placed  In  the  solution,  and  as  the  boiling  point  of  the 
calcium  chloride  solution  Is  well  above  100°  C,  and  the  gaa 
comes  away  below  100°  C,  practically  tiie  whole  of  the  alde- 
hyde (fairly  pure  and  dry)  is  given  off  before  tlie  water  comes 
away  as  steam.  The  apparatus  needs  attention,  and  ao  it  is 
placed  outside  the  room;  the  solutionis  heated  in  the  auto- 
clave by  means  of  a  Swedish  petroleum  lamp,  and  when  the 
pressure  registci-s  40  lbs.  the  vapours  are  allowed  to  escape 
through  a  long,  thin,  copper  tube,  which  is  placed  through  the 
kevhole  into  the  compartment 

The  apparatus  costs  about  £18,  and  the  disinfection  of  an 
ordinary-sized  room  would  cost  about  2s.  (id.  Half-an-hoor  is 
required  to  get  up  the  necessary  pressure,  and  then  the  vapours 
must  be  allowed  to  escape  into  an  ordinary-si ned  room  for  half- 
an-hour,  and  for  an  hour  in  a  very  large  room.  About  1'5 
litre  of  formalin  is  recommended  for  about  3000  cubic  feet  of 
space,  but  doubtless  leas  than  this  would  suffice ;  more  than  the 
litre-nud-a-half  of  formalin  has  to  he  employed  in  the  autoclave, 
however,  to  guard  against  injury  by  drymg  up,  &c. 

Conclusions  as  to  the  relative  efficiency  and  advantage*  of  lli« 
diffemtt  methods  of  charging  rooma  with  formic  aldehyde  vapours. 

(1).  The  simple  evaporation  of  solutions  of  formic  aldehye 
into  a  room  are  inefficient,  as  a  large  ])roportion  of  the  gas  is 
polymerised  into  trioxymethelene,  which  only  gives  ofiE  ^slowly) 
a  very  little  aldehyde. 

(2).  The  results  of  experiments  with  different  methyl-alcohol 
lamps  have  varied  with  different  workers,  and  sometitses  even 


I 


in  the  Iiands  of  the  siimc  worker ;  the  disinfection  of  all  the 
orgaiiismii  employed  was  not  invariablj/  completts  when  the 
iimount  iif  muterial  used  in  the  lamp  is  that  whicli  has  been 
recommended.  It  is  probable  that  tlie  whole  of  the  alcohol  is 
not  changed  to  aldehyde  by  any  lamp ;  and  the  variable  results 
may  depend  in  a  measure  ujxin  this  circmnstance.  It  may 
happen  that  some  of  the  alcohol  is  simply  volatilised,  or  may 
even  be  converted  into  a.  higher  stjite  of  oxidation. 

(3).  Trillat's  is  doubtless  the  best  of  all  known  methods  of 
room  disinfection  by  means  of  formic  aldehyde ;  and  it  is 
H|>ecially  saitable  where  passages,  corridors,  or  stair-cases  with 
communicating  rooms,  require  disinfection  at  the  same  time. 
Tlie  vapours  should  be  liberated  at  as  low  a  point  as  possible,  and 
they  rapidly  diffuse  themselves  over  the  wnole  area  which  it  is 
required  to  disinfect.  It  is,  I  believe,  the  very  best  means  at 
our  disposal  of  disinfecting  a  room,  so  far  as  its  efficac)-  against 
even  the  most  resistant  pathogenic  organisms  is  coueerned. 
The  drawbacks  to  the  employment  of  the  apparatus,  in  our 
practice,  are; — 

The  weight  of  the  apparatus,  and  the  consequent  difficulty 
of  conveying  it  to  infected  premises. 

The  extra  time  taken  up  in  charging  the  room  entails  about 
unc-and-a-half  hours  of  a  man's  time,  in  respect  to  each  room 
treated. 

The  reliance  which  will  have  to  bo  placed  npon  the  man  who 
does  the  disinfection,  i.e.,  in  charging  the  room  xujicientli/, 

(4).  Washings  and  sprayings  with  a  2°/^,  solution  of  the 
aldehyde  are  reliable,  but  are  open  to  the  same  objections  as  the 
use  of  perchloride  of  mercury  sprays.  Such  solutions  are  excel- 
lent for  bed-pans,  typhoid  evacuations,  tubercular  sputum,  &c. 

So  far  as  my  own  experiments  are  concerned  they  point  to 
fnrllter  conctutionn : — 

(a).  That  either  of  the  two  lamps  which  I  selected'  as  the 
most  suitable  hi  practice,  for  room  disinfection,  would  be  found 
satisfactory  in  ordinary  practice,  but  in  special  cases  Trillat's 
method  Is  to  bepreferrea,  on  the  score  of  its  greater  disinfect- 
ing power  over  the  more  resistant  organisms. 

(A).  That  with  formic  aldehyde  vapours  it  is  not  so  much  a 
question  of  period  of  treatment  (exposure)  as  of  initial  dose,  and 
it  is  not  necessary,  in  practice,  to  give  six  hours'  exposure. 

(c).  That  whereas  in  almost  all  experiments  with  Trillat's 
aiqmratuB  a  minimum  of  sis  hours'  exposure  has  been  allowed, 
the  same  good  results  would  have  occurred  from  an  exposure 
of  half  that  time,  and  probably  of  less  than  that;   with  the 
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lamps  experimented  nith  a  four-hours'  exposure,  if  not  less, 
will  suffice  in  practice. 

This  qnestion  of  the  time  consumed  in  disinfection  is  becom- 
ing more  ami  more  important  each  year  in  deciding  on  the 
adoption  of  any  particular  method  of  i*oom  disinfection  in  urhan 
communities,  for  the  houses  are  becomine  more  and  more 
tenemented,  and  therefore  more  and  more  fully  occujned,  and 
the  infected  room  is  required  for  sleeping  purposes  the  same 
night,  with  increasing  freijuency. 

{d).  That  the  objections  to  the  general  nae  of  Trillat's 
apparatus  in  our  practice  are  material,  and  unfortunately  offer 
a  serious  barrier  to  its  adoption. 

(e).  That  of  the  two  lamps  which  I  believe  to  be  efficient, 
the  paraform  lamp  is  by  far  the  cheaper  and  the  more  cou- 
veniunt  in  use.  In  ordinary-sized  rooms  the  requisite  quantity 
of  aldehyde  is  obtained  from  the  "  paraform  "  tablets  in  a  little 
less  than  an  hour,  while  the  methyl-alcohol  lamp  i-equires  half 
as  long  again  in  transforming  the  requisite!  amount  of  alcohol. 
I  believe  that  one  lamp  is  as  efficient  as  the  other. 

(f)  That  whenever  these  aldehyde  vapours  are  employed  the 
room  must  be  very  thoroughly  sealed,  for,  owing  to  the  high 
diffusibility  of  the  vapours,  it  is  difficult  to  prevent  some  escape. 
When  escape  takes  place,  the  aldehyde  rapidly  travels,  especially 
upwards,  through  tne  house,  and  would  cause  discomfort  and 
alarm  to  the  occupants, 

(g).  That  this  tendency  to  escape  from  the  closed  room  is 
considerably  greater  than  it  is  with  either  SO,,,  CL^,  or 
vaporized  phenol. 

APPENDIX  I. 
Bacteriological  Report  by  H.  J.  Curtls,  F.K.C.S.Eug. 

Culiurf.a  ewi^fo (/erf. —Blood  serum  subcultures  from  a  pure 
culture  of  Diphtheria  on  serum  were  made  and  incubated  for 
twenty-four  houi-s. 

Mvthoiit. — (a)  Sterile  wool  swabs  attached  to  supports  fitted 
into  corks,  were  inoculated  with  the  subcultures  and  replaced 
in  sterile  tubes. 

(b)  Sterile  pieces  of  brown  holland,  one  inch  square,  were 
placed  in  Petri-dishes  and  similarly  inoculated  with  the  sub- 
cultures. 

(c)  Sterile  pieces  of  brown  lioUand,  one  inch  S(^uare,  placed 
in  Petri-dishes,  were,  after  being  inoculated  with  the  subcultures, 
covered  with  a  circular  disc  of  sterile  brown-hotland,  ]^  inches 
in  diameter,  to  test  the  penetrating  effect  of  the  formic  aldehyde. 

After  exposure  to  the  aldehyde,  or  in  the  case  of  the  control 
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C  experiments,  after  exposure  to  the  ordinary  air  for  a  similar 
1  period  of  time,  in  an  adjoining  room,  the  awabs  were  placed  in 
I  /ri'sU  sterile  tubes  and  the  covers  of  the  Petri-dishes  were 
replaced,  and  the  whole  material  was  brought  back  to  the 
I  laboratory  for  examination.     For  each  experiment — 

(n)  Three  swabs  were  rubbed  over  the  surface  of  a  serum 
subc-nlture  of  a  Diphtheria  culture  ;  two  of  these  were  exposed 
to  the  disinfectant  and  one  was  treated  as  a  control ;  three 
other  swabs  were  rubbed  into  a  second  subculture ;  and  so  for 
a  third  set  of  swabs,  one  of  each  set  being  used  as  a  control 
and  the  otlier  two  being  exposed  to  the  aldehyde. 

(A)  Two  single  squares  of  brown  hotland  were  also  inoculated 
from  each  of  the  three  subcultures,  one  of  the  two  in  each 
case  being  used  as  a  control. 

(c)  Similar  squares,  covered  over  with  discs  of  brown  holland, 
were  treated  in  exactly  the  same  way  as  the  former. 

Experiment  1. 

After  the  due  exposure,  the  inoculated  swabs  and  strips  were 
returned  to  the  Laboratory  as  rapidly  as  possible,  and  were 
rubbed  into  fresh  serum  tubes  which  were  incubated  over 
nipht  at  37°  C.     After  nineteen  hours,"  the  following 

Results  were  obtained : — 

1.  From  all  the  control  swabs  and  strips,  including  those 
eoi-ered  by  the  circular  discs  of  holland,  the  diphtheria  bacillus 
was  found  to  have  grown  readily ;  some  of  the  growths  were 

firactically  pure,  others  were  mixed  with  cocci,  chiefly  staphy- 
Dcocci. 

IJ.  Of  tlie  test-swaba  exposed  to  Formalin  vapour,  and  the  strips, 
incladim}  those  covered  by  discs  of  holland,  sunilarly  exposed  to 
Formalin,  not  a  single  tube  inoculated  from  the  vapouriaed 
swabs  and  strips  showed  any  diphtheria  colonies,  and  only  one 
strip  gave  rise  to  any  culture  at  all,  viz.,  a  staphylococcus 
colony  (verified  by  the  microscope).  This  may  have  crept  in 
after  the  Formalin  vapour  had  ceased  to  act,  before  the  Petri- 
dish  cover  was  replaced,  or  perhaps  during  the  transfer  of  the 
atrip,  in  the  Laboratory,  from  the  Petri-dish  to  the  fresh  serum 
tube. 

[iV.B. — In  this  experiment  Trillat's  ajiparatus  was  eniployed 
in  a  room  2004  cubic  feet  capacity.  The  vajmura  of  C  II 0 11 
were  allowed  to  escape  into  the  room  for  forty  minutes;  after 

*  The  short  periuda  oE  19  sod  20^  hours  Are  here  given  because  Mr.  (Jurtis 
geuiirally  fumiahed  me  wUh  a  Uncteriu logical  Keport  on  the  result  of  the 
txperinivnt  of  the  precediug  day,  but  in  every  iDstHDCe  where  uo  growth  is 
reporied,  the  tubes  were  left  id  the  iDciihator  for  at  lenat  a  week  nud  still 
temaiced  free  from  any  growih  at  the  end  of  that  time.  H.  K. 

H.  J.  C. 
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this  an  exposore  of  three  hours  was  allowed.  The  subcultures 
were  placed  on  the  floor,  on  chairs,  on  the  mantel-piece,  and  on 
brackets,  one  of  which  was  fixed  just  below  the  ceiling.  At  the 
enti  of  three  hours  the  atmosphere  had  a  strong  odour  of 
C  H  O  H.  Man  J  coloured  materials  were  exposed  (including 
terra-cotta  plush,  pale  peacock  blue  silk,  sage  green  silk, 
French-grev  face  cloth,  butchers*  blue  cotton,  electric  blue 
cotton,  yellow  and  orange  velveteen,  dark  green  plushette,  &c.), 
and  control  pieces  were  reserved  for  purposes  of  comparison. 
It  was  impossible  to  detect  the  slightest  evidence  of  fading. 
Bronze  images  and  gilded  frames  were  quite  unaffected. — H.  K.] 

Experiment  II. 

Results  after  20^  hours'  inoculation  of  fresh  serum  tubes  at 
37^  C  :— 

1.  From  cultivations  made  from  the  control  swabs  and  strips 
of  hoUandj  tlie  diphtheria  bacilli  were  readily  recovered  in  all 

cai*es. 

2.  In  the  case  of  the  test-sicabsj  the  single  squares  of  holland 
and  the  strips  inoculated  and  covered  with  circular  discs  of 
holland^  the  serums  remained  sterile  for  days  afterwards. 

[^X.B, — In  this  experiment  twenty-one  paraform  tablets,  of 
an  average  weight  of  about  a  gramme,  were  employed  to  disin- 
fect the  room  of  2004  cubic  feet,  and  the  period  of  exposure 
was  four  hours.  On  unsealing  the  room  the  atmosphere  had  a 
strong  odour  of  the  aldehyde. — H.  K.] 

Experiment  III. 

Results  : — 1.  From  the  control  swabs  and  strips  of  brown 
holland^  cultivations  on  serum  were  made,  and  the  Diphtheria 
Bacillus  was  easily  recovered  from  all  the  cultures. 

2.  From  the  test-swabs  and  strips  of  holland  (both  single  strips 
ojid  those  covered  by  sterile  discs  of  the  same  material)  ao 
attempt  to  make  cultivations  of  Diphtheria  Bacillus  on  serum 
failed  in  all  cases. 

[X.B. — In  this  experiment  the  lamp  which  I  had  made  for 
nie  was  employed ;  1^  litres  of  methyl  alcohol  was  used  up  and 
the  room  (2,004  cubic  feet)  sealed  for  four  hours.  At  the  end 
of  four  hours  the  atmosphere  had  a  strong  odour  of  tlie 
aldehyde.— H.K.] 

Experiment  IV. 

Results,  after  inoculation  of  fresh  serum  tubes  : — 

1.  From  C7tltures  made  from  the  control  swabs  and  strips  of 

holland,  the  Diphtheria  Bacilli  were  readily  obtainable  in  all 

cases. 
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2.  The  terums  inoculated  with  the  testsicahs  showed  colonies 
of  Diphtheria  in  two  out  of  three  cases — one  of  the  tliree 
remaining  sterile. 

3.  Tlie  eerums  inocukUed  with  the  test  single  strips  of  holland 
also  showed  colonies  of  Diphtheria  Bacilli  mixed  with  staphy- 
lococci in  two  out  of  three  cases— one  serum,  however,  remain- 
ing sterile. 

4.  The  serums  inoculated  with  the  three  strips  of  holland  which 
had  been  covered  with  circular  discs  of  holland^  curiously  enough, 
remained  absolutely  sterile  after  72  hours  incubation  at  37°  C. 

iN.B. — In  this  experiment  the  lamp  used  in  experiment 
.  was  again  employed,  in  a  wooden  building  of  2,500  cubic 
feet  internal  capacity.  A  high  wind  was  blowing  and  it  was 
impossible  to  make  the  apartment  fairly  air-tight.  Aft<?r 
sealing  up,  the  aldehyde  could  be  noticed  outside  of  the 
building.  The  object  of  the  experiment  was  to  see  if  the 
method  could  stand  a  severer  test  of  imperfect  sealing  than  is 
ever  likely  to  occur  in  practice.  At  the  end  of  four  hours,  the 
apartment  was  unsealed  and  there  was  only  a  slight  odour  of 
aldehyde  perceptible. — H.K.] 
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•*  Xote^  on  the  Examination  of  Disinfectants,^'  by 
Wolf  Defries,  RA^Lond. 

(Membeb.) 

In  the  course  of  an  examination  of  certain  disinfectants  I  have 
obtained  some  marked  confirmation  of  one  or  two  principles 
affecting  such  examinations.  These  principles  are  not  new,  and 
in  general  terms  I  have  myself  drawn  auention  to  their  prac- 
tical importance  on  other  occasions.  In  the  present  instance, 
however,  they  have  turned  up  to  an  extent  sufficient,  perhaps, 
to  be  worth  recording. 

The  experiments  in  question  were  all  done  on  a  broth  culture  of 
the  same  organism,  one  of  the  subtilis  group  isolated  from  straw 
by  half-an-hour's  boiling,  and  growing  freely  with  a  character- 
istic pellicle  and  sediment.  The  infection  was  in  each  series 
done  on  the  same  dav,  and  the  treatment  of  all  tubes  was 
precisely  comparable. 

The  first  point  which  I  find  strongly  confirmed  is  the  need  in 
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such  experiment  to  observe  cultures  for  a  considerable  period. 
I  extract  the  following  examples : — 
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There  appeared  accordingly  to  be  in  some  cases  considerable 
retardation  of  the  growth  of  the  organism  without  destruction 
in  the  perchloride  series,  and  occasionally  to  a  sHght  extent  with 
formahn.  In  a  later  series  this  occurred  again ;  but  on  this 
occasion  the  formalin  was  the  more  dilatory,  as  the  exami)les 
show. 


Diiinfectant. 


No.  of 
Tube. 


Period 
of  Ez- 
posare 


First 

on 
day. 


I 


DidnfecUuit. 


No.  of 
Tube. 


Hg  a,  lAooo 


tf 
»» 

w 
•f 


220 
223 
224 
225 
226 
228 


2 

2nd 

2 

2nd 

2 

3rd 

2 

3rd 

2 

3rd 

2 

3rd 

Period 
of  Ex- 
posure 


o  o  o    . 

U  9  O 


to 


Jin  1/80 

445 

^ 

» 

446 

«» 

447 

»» 

448 

t» 

449 

»» 

450 

» 

451 

t» 

452 

f» 

454 

10 

»» 

455 

10 

»» 

45(> 

10 

>* 

463 

60 

f» 

464 

60 

4th 

3rd 

2nd 

3rd 

3rd 

2nd 

4th 

4th 

4th 

4th 

4th 

4th 

5tl) 


i 


In  most  of    the  formalin   cases  the  development  of   the 
characteristic  pellicle  did  not  occur  till  some  days  later,  in 
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several  inst-ancea  as  much  as  a  week  after  infection  of  thebrotb. 
The  controls  wore  not  watched  day  by  day,  but  examined  on 
the  third  day  had  grown.  In  a  subsequent  series  with  pei-- 
chloride  1/500,  and  formalin  1/40,  there  was  no  appreciable 
retardation  of  the  development  of  turbidity,  but  the  formation 
of  the  characteristic  pellicle  was  postponed  in  several  cases  in 
the  case  of  the  formalin,  until  as  much  as  six  days  after 
infection  of  broth. 

In  all  these  experiments  the  vehicle  of  the  infection  was 
washed  with  a  suitable  antidote  (ammonium  sulphide  for  per- 
ohloride,  and  ammonia  for  formalin)  after  exposure  to  the 
disinfectant,  and  before  being  inoculated  into  the  broth.  I  am, 
therefore,  unable  to  attribute  the  retardation  to  antiseptic 
action  of  disinfectant  carried  over  in  quantities  too  small 
to  actually  disinfect.  I  do  not  think  it  likely  to  have  arisen 
from  the  action  of  the  antidote,  as  the  results  obtained  in  some 
other  experiments  with  a  very  careful  washing  with  water 
before  inoculation  were  much  the  same.  As  a  matter  of 
routine,  I  also  treated  infected  tubes  with  the  antidote  alone, 
-itnil  found  no  appreciable  difference  in  the  rate  of  growth  of 
tubes  made  from  these,  and  infected  tubes  made  with  sterile 
broth,  although  this,  of  course,  is  not  conclusive  as  to  the  effect 
of  the  antidote  on  the  growth  of  an  organism  already  attenuated 
by  attempted  disinfection.  I  am  not  able  to  assign  a  limit 
beyond  wiiich  growth  need  not  be  apprehended. 

I  have  found  some  reason  to  believe  that  the  method  of 
examination  by  mixing  infected  broth  and  disinfectant  to  a 
given  dilution  of  disinfectant  does  not  give  results  comparablt; 
with  those  obtained  from  treating  dry  infection,  and  that  tin- 
difference  may  be  considerable.  In  two  consecutive  series  made 
with  pcrchloride  I/IOOO  with  ex|>osure8  on  the  method  of 
mixtures  for  20,  40  and  80  minutes  respectively  the  organism 
was  killed  in  every  instance ;  with  exposures  of  1  minute  not 
killed,  with  exposures  of  5  minutes  and  10  minutes  was  killed 
twice  out  of  four  times;  and  with  exposures  of  11  minutes 
killed  both  times.  In  the  cases  of  the  formalin  1/80  tlie 
organism  grew  every  time,  so  that  no  basis  for  comparison  was 
available.  But  when  the  pcrchloride  was  applied  to  dry 
infective  matter  (broth  culture  dried  on  glass  thread,  or  as 
described  below),  the  organisms  repeatedly  stood  as  much  as 
SO  minutes'  exposure.  It  becomes  therefore  a  matter  of 
*iuestion  whether  the  dilution  or  the  dry  method  is  preferable. 
The  dilution  has  the  advantage  of  permitting  a  more  uniform 
distribution  of  disinfectant  and  culture,  and  tlierefore  giving  a 
better  basis  for  comparing  a  disinfectant  under  examination 
■with  some  better  known  disinfectant.      This  is  of  the  more  ! 
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■importance  because  the  accidents  of  variability  in  specimens  of 
'the  same  organism,  and  even  of  their  ada]itation  to  apparently 
mmilar  culture  media  makes  it  a  comparative  statement  as  to 
their  action  the  most  reliable  which  at  present  can  be  marie. 
On  the  other  hand,  the  interposition  of  some  natural 
protective  film  probably  better  corresponds  to  the  conditions 
of  practice,  even  in  the  case  of  apparently  superficial  disinfec- 
tion. ITp  to  the  present  I  have  i>rocceded  by  allowing  a  small 
measured  quantity  of  infected  broth  to  fall  out  of  a  capillary 
pipetle  on  the  bottoms  of  small  sterile  test  tubes,  the  tube  being 
lifted  up  so  as  tti  just  touch  the  drop.  This  drop  is  then 
allowed  to  dry  over  the  surface  of  the  bottom,  and  application 
of  the  disinfectant,  washing,  and  addition  of  brath  takes  place 
in  the  same  tube.  The  process  is  convenient  in  working,  and 
probably  there  is  less  risk  of  pollution  or  loss  of  organisms 
through  washing  than  where  glass  threads  are  used. 

I  should  add,  in  apology  for  the  somewhat  incoherent  nature 
of  this  jjaper,  that  the  main  object  of  the  experiments  in  ques- 
tion was  to  determine  points  other  than  those  to  which  I  nave 
jeferred,  on  which  unfortunately  they  have  so  far  led  me  to  no 
definite  conclusion. 


[Thu  difcic/islon  applien  to  tht 
Prof.  Delepine.  Dr.  H. 
Defries.] 


Sapers  by  Dr.  J.  S.  Camekon, 
.  lijiKWOOD,  and  Jlr.   WoLi* 


Dr.  Siuh  WooDfiEAU  (London)  said  that  sorae  time  ago  lie  had 
the  opportunity  of  carrying  out  a  number  of  exjierimi.'iits  with 
vinous  disinfectants — percbloride  of  mercury,  iodide  of  mercury,  and 
others  which  it  was  ecarcely  necessary  to  mention.  He  should 
confine  what  ho  bad  to  say  almoHt  entirely  to  the  "chloride  of  lime" 
and  formic  aldehyde,  because  these  two  were  at  present  the  special 
forms  of  disinfectants  that  were  occupying  the  attention  of  Medical 
Officers  of  Health  and  those  who  were  specially  interested  and 
eiperi  men  ting  in  this  question.  After  what  they  had  heard  from 
Dr.  Cameron  concerning  carbolic  acid,  it  certainly  was  not  necessary 
for  him  to  go  into  the  use  of  carbolic  acid  as  a  disinfectant.  As  to 
liypo-chlorite,  he  had,  along  with  his  colleague.  Dr.  Cartwright 
Wood,  made  a  large  series  of  eiperiments  with  Hermite  fluid,  which 
was  really  a  weak  solution  of  hypo -chlo rites  obtained  by  electrolysing 
sea  water.  They  would  remember  that  the  efficacy  of  the  solution 
of  that  substance  was  found  to  lie  almost  entirely  to  the  chlorine  in 
Tarioua  forms  of  combination,  especially  in  relation  to  its  combination 
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with  oxygen.  They  then  made  a  small  series  of  experiments  with 
"chloride"  (hypo-ehlorite)  of  lime  or  bleaching  powder,  and  came 
to  the  conclusion  that  here  also  they  had  to  do  with  exactly  the  same 
thing.  Happening  to  mention  these  experiments  to  Prof.  Delepine 
he  learnt  that  the  Professor  was  carrying  on  a  series  of  experiments 
with  bleaching  powder  fluid,  which  naturally  interested  him  very 
much,  and  he  repeated  certain  of  the  experiments  that  the  Professor 
had  carried  out.  All  that  it  was  necessary  to  say  there  was  that 
these  experiments  were  carried  out  as  Professor  Delepine  had  described 
them,  and  that  in  every  case  exactly  the  same  results  were  obtained. 
He  mentioned  that,  because  in  carrying  out  experiments  such  as  these 
two  observers  often  came  to  very  different  conclusions  ;  so  that  when 
two  men,  or  three  or  four  men,  working  independently,  came  to 
practically  the  same  result,  it  must  be  acknowledged  that  the  method 
was  accurate,  and  that  the  results  were  probably  reliable.  Some 
time  ago  he  had  an  opportunity  of  seeing  the  apparatus,  the  working 
of  which  Dr.  Kenwood  had  described.  From  what  one  knew  of  its 
action  in  solution  there  could  be  no  doubt  that  formic  aldehyde  or 
formalin  was  an  exceedingly  powerful  disinfectant.  As  to  the 
method  of  its  application  in  the  form  of  vapour,  he  was  not  yet 
satisfied.  It  might  be  said  that  this  was  because  the  experiments 
had  not  been  carried  out  in  exactly  the  same  manner  as  they  had 
been  carried  out  by  other  workers ;  but  in  order  to  remove  any 
objections  on  that  ground  the  assistance  of  a  gentleman  had  been 
accepted,  who  had  full  knowledge  of  the  method  of  applying  the 
process,  and  one  who  had  a  thorough  knowledge  of  the  whole  question 
both  from  the  practical  and  chemical  points  of  view.  This  gentle- 
man, who  had  an  interest  in  the  process,  was  good  enough  to  apply 
it  in  his  (Dr.  Woodhead's)  own  room  in  the  Laboratories  on  the 
Embankment.  This  room  was  placed  absolutely  at  his  disposal ;  the 
conditions  under  which  the  disinfectant  was  to  be  applied  were 
controlled  by  him,  and  the  organisms  to  be  used  selected  by  him. 
A  certain  number  of  organisms  were  taken  on  diphtheria  swabs,  and 
these  were  placed  in  various  parts  of  the  room.  As  he  did  not  wish 
to  trouble  them  with  details  he  would  reserve  them  for*  the  printed 
paper. 

Copy  of  Notes  from  Note-hook, 

Formaldehyde!     17/11/96. 

2k  litres  40  ^/^  formaldehyde,  6  °l^  calcium  chloride.  Driven 
into  room  through  fine  tube  at  pressure  of  2^  to  3  atmospheres,  for 
one  hour.  Then  left  for  four  hours.  Vapour  very  irritating,  and 
caused  much  coughing  and  weeping.  Materials  used  scatter^  over 
room  in  the  following  positions,  mantelshelf,  waste-paper  basket, 
chair,  floor,  table,  and  work  table. 

Substances  used :  Staphylococcus  Pyogenes  aureus  from  dip.  case 
798;  dip.  bacilli  from  cases  803,  818,  and  819;  short  dip.  bacilli 
from  case  811;  Staphylococcus  culture  from  stock;  potato  bacillas 
with  spores  from  stock ;  dust  on  cotton  wool ;  and  samples  of  dust 
left  in  position  and  collected  for  the  purpose  of  making  cultivations. 
The  swabs,  where  nothing  to  the  contrary  is  stated,  were  simply 
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pkoed  on  »  bed  o£  cx>tton  wool,  that  could  afterwards  be  burned. 
Borne,  however,  were  left  in  open  teat  tubes,  wbiLit  others  again 
Were  left  in  the  test  tube  with  a  loose  cotton  wool  plug  in  the  mouth. 
The  following  table  gives  the  details  of  the  e» peri  men ts.  The  + 
rign  denotes  that  the  micro-organisms  remained  alive ;  the  —  sign, 
t^t  there  was  no  growth  in  the  medium  into  which  the  swab  or 
diutwfts  introduced.     Cultures  made  18/11  ;  examined  21/11. 
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These  eTperimfnt.t  could  scarcely  be  looked  upon  as  giving  completely 
utisfactor}-  results.  It  appeared  that  formalin  vapour  had  very 
little  power  of  penetrating  to  the  deeper  layers  of  the  dust  that  was 
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left  in  position  in  the  room.     Although  thin  layers  as  removed  by 
the  swabs  were  sterilised,  most  of  that  left  in  position  still  con- 
tained numerous  micro-organisms.     This  was  after  the  action  of  the 
aldehyde  had  been  going  on  for  six  hours,  which,  he  took  it,  was  a 
very  long  time.     Some  of  the  swabs  had  never  dried,  that  was  to  say 
they  had  been  prepared  a  little  time  before  they  were  to  be  used. 
Others  were  used  moist.     Some  of  these  swabs  were  undoubtedly 
rendered  sterile,  but  a  very  considerable  proportion  of  them  at  the 
end  of  the  process  had  on  them  micro-organisms  that  were  still 
capable  of  development  in  a  very  short  time.     He  mentioned  this 
because  they  had  used  diphtheria  bacillus,  which  was  comparatively 
easily  killed,  but  in  some  of  the  swabs  remained  alive,  although  it 
was  killed  in  others.     The  staphylococcus  pyogenes  aureus  and,  of 
course,  the  potato  bacillus  were  much  more  resistant.    In  at  least 
half  of  the  aureus  swabs  the  organisms  remained  capable  of  devel- 
oping when  placed  in  broth.     The  potato  bacillus  remained  active. 
This  result,  however,  they  expected,  because  they  did  not  anticipate 
that  any  disinfectant  of  that  kind  could  be  sufficiently  powerful  to  kill 
such  resistant  spores  as  those  of  this  organism ;  and  it  was  no  serious 
accusation  to  bring  against  any  method  that  spores  were  not  killed 
by  it,  unless  it  was  one  in  which  the  disinfectant  was  brought  into 
direct  contact  by  means  of  throwing  the  substance  into  solution. 
Very  few  substances  in  the  form  of  vapour  would  kill  spores.     A 
series  of  experiments  with  the  tubercule  bacillus  had  been  made,  but 
owing  to  the  faulty  conditions  of  the  experiment  no  reliance  could  be 
placed  on  them.     All  he  could  say  at  present  was  that  he  certainly 
looked  upon  Prof.  Delepine's  method  of  using  bleaching  powder  in 
the  ratio  of  one  per  cent,  as  being  infinitely  superior  to  any  other 
method  at  present  at  their  command.     First  of  all,  as  the  Professor 
had  pointed  out,  it  was  perhaps  a  little  difficult  to  use,  especially  if 
the  room  was  not  well  ventilated.     The  great  disadvantage  of  formic 
aldehyde  was  that  the  vapours  were  exceedingly  irritating.     During 
the  time  that  the  experiments  were  being  made,  the  effect  was  so 
marked  that  the  operator  had  to  retire  pretty  frequently,  and,  they 
who  were  not  actually  assisting,  had  to  keep  a  considerable  distance 
away,  even  after  the  room  had  been  aired  for  some  time.     This  he 
looked  upon  as  a  very  great  disadvantage  indeed,  because  unless 
they  could  light  their  lamp  and  leave  it  in  the  room  for  some  time, 
they  would  find  it  would  be  very  difficult  to  induce  disinfectors  to  ^ 
have  very  much  to  do  with  formic  aldehyde.     He  sliould  say  that^ 
as  yet,  whatever  it  might  become,  the  formic  aldehyde  method 
not  been  proved  to  be  as  efficient  as  chloride  of  lime  solution. 
possibilities  were  very  great  because  of  the  very  great  activity 
this  material  in  solution,  but  for  the  present — so  far  as  he  had  be^^^ 
able  to  learn — he  thought  they  must  agree  that  its  use  as  a  vapcT^r 
had  scarcely  come  within  the  range  of  practical  politics. 

Note.— Since  I  made  these  remarks  I  have  had  brought  under  my  ootxv 
several  methods  of  applying  formalin  vapour,  by  which  some  of  the  objectidiif 
mentioned  above  are  removed  or  minimised.    I  shall  take  an  early  oppor 
tunity  of  repeating  some  of  the  above  experiments. — G.  8.  W. 
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Dr«  S.  BiDELiL  (London)  said  that  he  must  differ  from  Dr.  Cameron 
in  his  opinion  that  it  was  difficult  to  analyse  preparations  containing 
carbolic  acid,  as—although  it  took  a  little  longer  to  ascertain  the 
amount  of  carbolic  add  in  one  of  its  preparations — he  did  not  think  a 
chemist  had  any  difficulty  in  determining  the  percentage  of  pure  acid  in 
such  preparations.    Dr.  Cameron  seemed  to  regard  creosylic  acid  and 
carbolic  acid  as  of  nearly  the  same  value ;  creosylic  acid  being  slightly 
weaker  than  carbolic,  in  his  opinion.     Creosylic  acid  had  a  much 
higher  value  than  carbolic,  and  that  was  a  point  to  remember  in 
dealing  with  these  preparations.    When  a  preparation  was  valued  on 
account  of  the  pure  acid  it  contained,  the  pure  creosylic  acid  had  a 
much  greater  efficiency  than  carbolic  acid.    It  seemed  to  be  a  fact 
that  these  acids  acted  in  a  different  way  according  to  the  material 
with  which  they  were  associated.    Trade  preparations,  emulsions 
with  soap  and  gelatine,  and  so  on,  had  certainly  a  higher  value  than 
the  same  amount  of  acid  of  the  same  strength  acting  alone,  so  that 
the  presence  of  the  soap,  etc.,  conferred  an  increased  activity  to  the 
solution.    Therefore,  though  Dr.  Cameron  imagined  that  by  buying 
crude  carbolic  acid  he  got  a  very  cheap  article,  he  was  mistaken,  as 
he  did  not  get  the  same  efficiency  out  of  carbolic  acid  as  he  would  if 
it  were  made  into  what  they  might  call  a  trade  preparation.    Dr. 
Cameron  himself  could  easily  manufacture  an  imitation  of  one  of 
these  trade  preparations  by  adding  some  soap  to  the  acid  and  forming 
it  into  an  emulsion,  and  in  that  way  would  get  a  disinfectant  of  far 
greater  efficiency.    Other  speakers  had  made  a  comparison  between 
chlorine  and  formic  aldehyde.     Chlorine  had  a  molecular  density  of 
^*5,  aldehyde  of  15,  and  phenol  of  47.      The  rates  of  diffusion 
were  inversely  as  the  square  root  of  their  densities,  so  that,  of  the 
three,  formic  aldehyde  had  the  greatest  power  of  diffusion.     It  was 
much    higher  than  chlorine,  and  chlorine  had  a  higher  rate  of 
diffusion  than  phenol.     Theoretically,  therefore,  one  saw  at  once 
that  formic  aldehyde  would  penetrate  much  better  than  chlorine. 
Ihey  were,  of  course,  talking  about  vapours,  and  what  he  said  was 
that  the  vapour  of  formic  aldehyde  would  diffuse  better  than  chlorine 
^as  or  phenol  vapour ;  and,  in  fact,  of  all  the  substances  they  had  in 
Vise  for  disinfection,  formic  aldehyde  vapour  had  the  least  density, 
^nd  therefore  the  greatest  diffusibility.    If,  further,  as  the  density  of 
^r  was  14*4  and  that  of  formic  aldehyde  was  15,  their  respective 
>!>ite8  of  diffusibility  were  as  the  square  root  of  14*4  and  the  square 
i^oot  of  15,  which  were  practically  the  same  number.    Therefore, 
^nnic  aldehyde  waa  diffusible  into  air  at  the  same  rate  as  air  into 
'formic  aldehyde.    Dr.  Kenwood's  exj>erience  supported  this  theo- 
^tical  conclusion,  and  showed  that  formic  aldehyde  diffused  more 
^pidly  than  sulphurous  acid,  and  that  it  would  readily  diffuse  right 
through  a  house  as  shown  from  its  easy  detection  by  its  smell,  and  from 
passing  away  rapidly.    There  was  another  difference  between  chlorine 
%nd  formic  aldehyde  which  was  also  important  for  chcMuical  con- 
sideration.   The  former  was  an  oxidising  agent,  and  the  latter  a 
^educing  agent.    Chlorine  acted  as  an  indirect  oxidising  agent  by 
taking  away  the  oxygen  from  the  water  with  which  it  was  associated* 
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Dr.  Ddepine  thought  that  hypo-chlorite  had  an  advantage  i 
aldehyde  because  osygen  was  necessary.  The  oxyEcn  of  the  air  waa 
not  necessary  when  tbey  disinfected  with  hypo-chlorite  because  the 
water  in  the  solution  supplied  the  oxygen  required.  But  there  wna 
a  disadvantage  from  tms  very  fact,  and  one  which  he  thought  uas 
borne  out  bv  many  of  the  experiments  referred  to.  He  believnd  the 
reaiu>n  of  the  want  of  success  was  that  the  chlorine,  although  when 
brought  into  contact  with  the  germ,  killed  it,  the  agent  only  killed 
the  germ  because  it  oxidised  the  organic  matter  in  the  germ  ;  but,  on 
the  other  hand,  in  presence  of  a  large  amount  of  organic  matter  the 
chlorine  might  expend  itself  upon  such  organic  matter  before  it  bad 
time  to  sterilise  the  organisms  present.  The  disadrantagea  attending 
the  handling  of  clilorine  were  absent  from  bromine,  and  this  latter 
agent  had  given  good  results  in  Germany  some  years  ago.  He  ob- 
jected, however,  to  both  these  bodies  for  disinfection  because  they  were 
oxidising  agents.  Carbolic  acid,  though  not  so  efficient  an  agent, 
was  a  good  disinfectant  in  its  way,  because  it  was  a  permanent  tbing. 
It  was  interesting  to  note  that  both  formic  aldehyde  and  sulphuroui 
acid  were  strong  reducing  agents,'  and  were  therefore  opposite  in 
character  to  chlorine  and  bromine.  If  there  waa  a  relation  between 
the  oxidising  and  reducing  power  of  these  compounds  and  their 
germicidal  properties,  then  a  formic  aldehyde  molecule  and  a  mole- 
cule of  chlorine  or  of  bromine  should  all  have  the  same  action  on 
organisms  because  they  were  chemically  equivalent.  He  agreed  en- 
tirely with  what  Dr.  Kenwood  had  said  with  regard  lo  the  different 
lamps  and  to  the  different  methods  of  ajiplication  of  formic  aldehyde. 
He  had  tried  this  substance  in  the  same  room  under  different  conditions 
as  against  sulphurous  acid.  With  the  latter  he  had  obtained  \ariable 
results,  as  in  nome  cases  when  the  room  waa  made  as  dry  as  possible 
he  had  obtained  better  results  than  when  he  had  sprayed  steam  into 
the  room,  and  this  was  the  converse  of  what  one  would  have  expected. 
Dr.  Bideal  then  described  at  some  length  his  experiments  with 
formaldehyde,  in  which  he  confirmed  Dr.  Kenwood's  experiments, 
and  showed  that  with  a  great  varie^  of  organisms  both  the  auto- 
clave and  paroform  lamps  gave  satist'actury  results.  These  experi- 
ments have  been  published  in  the  November  number  of  Pahlic  HtdUh. 
In  conclusion,  he  suggested  that  as  ihey  wanted  to  dbinfect  the 
walls  as  well  as  to  ensure  aerial  disinfection,  he  thought  they  should 
first  use  a  spray  of  formalin — though  not  of  the  strength  recom- 
mended by  Dr.  Kenwood,  2-5  per  cent,  A  solution  of  formalin 
containing  i  per  cent,  was  quite  strong  enough,  as  1  in  10.000  killed 
most  organisms.  After  such  spraying  process  a  paraform  lamp 
should  be  used,  and  he  believed  that  this  combination  would  be 
found  the  most  satisfactory  in  general  practice. 

Dr.  Childs  (London)  hoped  that  they  might  be  allowed  to  hear 
an  account  of  the  experiments  which  Dr.  Kenwood  had  himself  made 
to  show  the  action  of  formaldehyde  vapour  on  living  diphtheria 
cultures.  Between  laboratory  experiments  and  the  conclusions 
1  with  regard  to  the  practical  exercise  of  their  teaching  there 
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was  a  wide  range  of  possibility  for  error.  The  study  of  the  action  of 
disinfectants  on  living  micro-organisms, — the  reputed  causes  of 
infection, — was  full  of  difficulties,  and  often  misleading.  Not  only 
did  different  species  of  bacteria,  but  eyen  those  of  the  same  species, 
▼ary  widely  in  their  power  of  resisting  disinfectants  ;  so  that  it  is  not 
to  be  wondered  at  if  different  observers  obtain  very  different  results 
in  observing  the  action  of  a  given  disinfectant  on  a  given  species 
of  Bacterium.  The  experiments,  of  which  he  wished  to  hear  an 
account  had,  he  was  sure,  been  conducted  with  the  greatest  care  to 
prevent  possible  sources  of  error,  and  with  a  due  amount  of  "control" 
experiments.  They  were  of  special  interest  in  that  they  filled  a  gap 
between  the  laboratory  experiments,  made  in  test  tubes,  on  slips  of 
paper,  etc.,  and  the  details  of  actual  practice: — being  made  under 
conditions  where  the  actual  disinfection  of  a  sick  room  infected  with 
diphtheria  waa  so  far  as  possible  imitated.  They  would  like  to  hear 
also  the  conditions  under  which  the  similar  experiments  of  Dr.  Sims 
Woodhead  were  conducted,  (the  result  of  which  differed  from  those  of 
Dr.  Kenwood),  and  especially  to  know  the  percentage  of  formalin 
vapour  employed  in  each  case. 

Dr.  Leslie  Mackenzie  (Leith)  said  it  was  not  his  disregard  for 

Homer  that  made  him  give  up  fumigation  by  sulphur.     It  was 

simply   because    he   had  not  the  time  for  it.      There  appeared, 

however,  from  what  some  speakers  had  said  to  be  a  tendency  to 

think  too  little  of  sulphur.     Sulphur,  as  they  knew  from  various 

investigations,  was  an  efficacious  disinfectant.     What  led  him  to  give 

it  up  was  the  amount  of  time  and  trouble  which  would  be  required  if 

the  results  were  to  be  of  any  practical  value.     The  proper  carrying 

out  of  "fumigation"  was   very  difficult,  even  in  well  constructed 

rooms,  not  to  speak  of  broken-down  cots  where  they  could  not  keep 

the  wind  out,  let  alone  keeping  in  the   sulphur.      He  had   been 

persuaded  by  reading  Dr.  Eideal's  book  on  disinfectants  to  adopt 

**  formalin  "  and  to  take  the  simplest  method  of  using  it  by  applying 

it  in  a  solution  to  the  walls  of  the  house.     He  was  glad  to  hear  from 

Dr.  Bideal  that  that  was  the  simplest  way ;   it  was  certainly  the 

quickest  and  they  could  go  over  the  ground  with  perfect  accuracy. 

As   to  results,  during  the   previous   nine   months  250  rooms  had 

lieen  sprayed  in  Leith  with  two  per  cent.  "  Fonnalin"  and,  so  far 

Irom  the  spray  being  objected  to,  lie  had  now  applications  for  its  use 

in  even  ordinary  cases.     People  were  glad  to  have  it  used  instead  of 

flulphur,  which  was  such  a  nuisance.     With  the  "  Spray  "  he  could 

now  have  four  or  fire  rooms  and  the  furniture  sprayed  as  well  as  the 

1)edding  removed,   all  in  the   course   of  four  hours.      As   to  the 

l»cteriological  experiments  mentioned  he  was  not  competent  to  say 

one  word  for  or  against  them.     He  was  quite  prepared  to  accept  Dr. 

^Kenwood's  experiments,  though  with  Dr.  Woodhead 's  qualification, 

"but    until    the   bacteriologists   were   precise  and  agreed    amongst 

themselves  their  method  could  not  be  adopted  in  practice.    The 

Trillat  method  made  it  difficult  to  get  over  the  ground,  as  did  also 

Dr.  Kenwood's.      Li  the  former  the  cost  was  2s.  fid.  per  room, 
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-rhereas  :iiej  coolii  ac  present  (fisinj^ct  at  2d.  per  room — ^and  that 
W3:i  in  impcrtuit  ^n^n^iiieranun^especallT  in  small  communities.  He 
•iiii  aot  see  wtiT  diev  should  par  is.  6d.  when  thej  could  get  the  same 
triimzr  cfcne  5-^r  iL  or  ?d. 

Dr.  Cqr\Tir.iP  P.^bssk  (Stockport)  said  that  under  the  valued 
aAfriet^  snc  yiiifAnce  of  Pro^eissor  D^Iepine  a  one  per  cent,  solution 
ot  ohj^riiiiiced  lime  bad  be«»i  used  in  Stockport  for  the  past  three 
year^  witii  lery  saCis^"tonr  n»iilts,  and  it  was  refreshing  to  hear 
rbac  general  coi2cen:<as  id  opinion  as  to  the  Talue  of  that  disinfectant. 
Ic  wa$  soppiied  in  pint  bottles  at  douhle  the  pharmacopoBal  strength, 
and  a  slf^c  amount  c£  permanganate  of  potash  was  added  to  it  to 
o'locir  It.  and  preTifut  it  from  being  taken  intemaUy  hy  mistake. 
They  fijond  that  it  did  not  damage  the  wall  papers  more  than 
ordinary  washing*  though  it  siightlj  discoloured  some  of  them.  One 
could  tell  at  once  ^m  the  4^iaractenstic  smell,  on  going  into  a 
house*  whether  it  had  Iwen  used.  Professor  Delepine  had  referred 
to  its  irritating  e£Eect  on  the  men  employed  as  disinfectors,  hut  he 
found  in  Stockport  that  they  were  ah^  to  use  a  one  in  a  hundred 
solution  of  chlorinated  lime  without  any  distress  or  discomfort. 
When  a  room  had  to  be  disinfected  the  windows  were  opened  and  a 
fire  was  lighted,  the  object  being  to  get  rid  of  the  infected  air,  and 
then  the  disinfector,  under  the  supervision  of  the  Inspector,  washed 
the  walls  down  with  a  l<Mig>handled  whitewash  hrush,  and  where 
this  could  not  reach  they  were  "*  hosed  "  with  a  syringe,  the  results 
being  rery  satisfactory.  The  people  were  got  back  into  the  house  in 
a  very  few  hours*  so  that  it  was  unnecessary  to  provide  shelter  for  those 
whose  houses  were  undergoing  disinfection.  One  objection  occurred 
to  him,  and  that  was*  that  if  the  chlorinated  lime  solution  used  as  a 
disinfectant  got  into  the  sewers  and  thence  to  the  sewage  works  in 
any  quantity,  it  would  have  a  rather  disastrous  effect  on  the  hacterial 
filters.  The  cost  of  the  disinfectant  was  about  3d.-4d.  per  room, 
which  was  much  less  than  anything  claimed  for  formic  aldehyde,  and 
they  had,  in  addition,  Dr.  Woodhead's  eminent  authority  that  the 
lia)e  solution  ^\•as  the  more  reliable. 

Dr.  J.  S.  Camerox  (Leeds)  said  his  object  had  been  rather  to 
draw  the  gentlemen  who  had  spoken  than  to  communicate  anything 
himself.  To  some  extent  he  had  succeeded,  but  he  was  looking  for  a 
sign,  but  no  sign  had  been  given  him.  He  wanted  to  know,  from 
the  chemists,  whether  they  could  count  upon  either  a  reducing  or  an 
oxy(?enising  property  in  the  disinfectant,  and  if  there  was  a  ratio 
between  such  property  and  the  disinfecting  value.  He  wanted  also  to 
know  the  ratio  of  germicidal  value  of  different  disinfectants.  When 
he  spoke  of  sulphur,  used  in  the  old  familiar  way,  he  did  not  suggest 
that  it  was  better  than  "  Formalin  "  vapour,  or  that  it  was  a  disin- 
fectant of  the  air.  He  did  not  want  it  to  disinfect  the  air.  Then 
came  the  question  whether  "  Formalin  "  vapour  could  be  adapted  to 
use  in  a  small  space,  so  that  they  could  disinfect  anything  like  a 
book.     They  had  books  in  the  Free  Library  which  needed  some 
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such  treatment,  but  they  could  not  be  put  into  a  steam"  or  hot  air 
apparatus.  They  could,  to  some  eitent,  hang  them  up  by  their 
backs  and  eipose  them  to  "  Formalin."  The  difficulty  would  be  to 
get  the  vapour  to  penetrate  between  the  leaves.  He  was  inclined  to 
think,  before  hearing  Dr.  Kenwooil's  paper,  that  there  might  be 
some  hope  lor  them  in  that  direction,  but  he  was  sorry  to  confess 
that  his  hopefulness  in  that  direction  had  been  not  a  little  disap- 
piitnted.  One  thing  was  quite  clear  from  the  discussion,  and  that 
wa^  that  a  great  deal  remained  to  bo  achieved  in  regard  to  the  use  of 
■'  Formalin  " — and  other  disinfectants.  There  was  plenty  of  room 
for  anybody,  who  eared  to  take  the  risk,  to  write  a  book  on  the  sub- 
ject. Ur.  Bideal  had  written  a  book,  but  generally  he  rather  told 
us  what  the  manufacturers  said  about  their  articles  than  what  ha 
himself  authoritatively  thought.  He  was,  perhaps,  rather  too  modest 
to  do  that.  The  proper  authority  to  undertake  the  work  was  surely 
the  Local  Qovernment  Board.  He  thought  they  might  set  one  o£ 
their  able  Inspectors,  who  went  about  asking  questions  about  bans 
for  little  hospitals,  to  do  some  useful  work  of  this  kind,  which 
would  be  of  service  to  scienlitic  preventive  medicine,  and  enormously 
help  administrative  Officers  of  Health. 

Dr.  H,  Kenwood  (London)  said  the  main  conclusions  in  his  paper 
were  based  upon  a  very  large  amount  of  authority,  and  his  own 
experience  only  served  to  support  the  evidence  of  a  considerable 
number  of  esiwrienced  bacteriologists  of  repute,  who  had  experi- 
mented independently  in  Euglaud,  France,  Germany,  Italy,  and 
America,  Though  he  had  made  every  effort  to  collect  the  whole  of 
the  literature  on  Formic  Aldehyde,  as  a  disinfectant,  the  fact  of 
Dr.  Woodhe.ad's  ejcperiment  came  as  quite  a  revelation  to  him,  and 
he  regretted  that  it  had  not  been  previously  published,  as  he  was 
under  the  disadvantage  of  having  heard  only  the  most  scanty  infor- 
mation concerning  the  experiroents  and  was  therefore  unable  to  weigh 
its  value  as  against  the  many  others  which  had  been  made.  He  had 
the  greatest  respect  for  any  opinion  eipressed  by  Dr.  Woodhead  on 
the  subject  of  bacteriology,  and  it  was  difficult  to  suggest  how  it  waa 
that  so  many  others  (referred  to  in  the  bibliographical  note  appended 
to  the  paper),  were  at  issue  with  Dr.  Woodhead — lor  practically 
every  worker  with  Trillat's  new  apparatus  had  got  results  which 
warranted  him  in  concluding  that  it  was  one  of  the  most  powerful 
means  of  room  disinfection  which  had  ever  been  employed.  The  power 
of  penetration  of  formic  aldehyde  was  a  matter  which  couid  easily  bo 
demonstrated  on  a  black-board  from  considerations  of  its  physical 
properties,  quite  apart  from  the  bacteriological  grounds  on  which  hia 
conclusions  were  based.  He  waa  ready  to  concede  that  Dr. 
Woodiiead's  opinion  on  most  subjects  was  more  valuable  than  his 
own,  but  there  was  one  matter  in  which  he  claimed  to  be  a  superior 
authority,  and  that  was  in  regard  to  the  question  as  to  whether 
formic  aldehyde  was  "  within  the  range  of  practical  [wlitics  "'  or  not. 
He  had  had  the  advantage  of  directing  and  supervising  these  so-caUed 
'■  practical   politics  "  for  some  st.t  years  in  his  capai'ity  of  Medical 
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Officer  of  Health,  and  he  had  recently  worked  a  good  deal  with 
formic  aldehyde,  and  he  did  not  agree  that  its  employment  in  actual 
practice  was  at  ail  without  the  pale  of  practical  politics.  In  the 
spray  roetliodB  they  had  no  guarantee  that  the  man  employed  would 
do  the  work  as  thoroughly  as  is  necessary,  otherwise  he  would 
advocate  the  use  o£  a  spray  of  a  weak  solution  of  formic  aldehyde. 

EerchJorideof  mercury,  or  of  the  hypochlorite,  as  recommended  by  Prof. 
'elepine,  but  he  thought  the  efficiency  of  any  system  of  disinfection 
should  not  be  dependent  on  the  integrity  of  any  employee.  In 
answer  to  Dr.  Childs  he  would  like  to  say  that  the  reason  why  he  did 
not  give  the  details  of  the  experiments  performed  was  becan.ie  he 
■  thought  that  anyone  specially  interested  in  the  paper  could  study 
them  in  the  paper  itself  and  they  would  take  some  time  to  read  to 
the  meeting.  But  he  might  say  that  growths  from  the  same  culture 
were  exposed  under  precisely  similar  conditions,  and  for  the  same  time, 
in  a  room  which  was  disinfected  and  in  another  which  was  not,  and  in 
every  case  they  satisfied  themselves  that  whereas  the  growths  were 
active  and  vigorous  in  the  room  which  had  not  been  disinfected,  the 
cultures  were  destroyed  in  the  room  which  had  been  disinfected. 
The  object  of  the  experiments  was  to  see  if  formic  aldehyde,  when 
liberated  according  to  the  methods  indicated  in  the  paper,  would  he 
found  efficient  in  our  every-day  practice  of  room-disinfeotioo.  Of 
those  infections  against  which  *'  fumigation  "  is  employed  in  general 
practice,  the  speci&c  organism  had  been  identiiied  only  in  the  ca«ie  of 
diphtheria,  puerperal  fever,  and  erysipelas,  and  the  diphtheria 
bacilli  were  selected  in  the  experiments  because  they  were  convenient 
organisms  to  work  with,  and  it  was  not  thought  that  there  were  any 
material  grounds  for  believing  that  the  streptococci  of  puerperal  fever 
and  erysipelas  were  any  more  resistant, 

Mr.  WoLP  Defbieb  (London)  remarked  that  it  was  very  satis- 
factory  to  him  to  leam  that  Prof.  Delcpine  regarded  the  use  of  at 
least  some  slight  pressure  as  indispensable  in  a  steam  disinfector. 
It  was  also  interesting  to  learn  that  he  had  observed  differences  in 
the  disinfectant  action  of  such  disinfectors  according  to  the  rate  at 
which  steam  was  produced.  Prof.  Del^pine  found  the  most  favour^ 
able  results  from  a  very  rapid  current  of  steam,  and  obtained  as  he 
(the  speaker)  understood  a  reduction  in  the  disinfectant  ralue  of  the 
apparatus  when  the  velocity  was  diminished.  These  data  appeared 
to  have  been  derived  from  experimental  laboratory  apparatus  or 
models  ;  and  it  would  be  extremely  interesting  to  have  some  figures 
as  to  the  actual  velocities  which  corresponded  to  the  fu!!  or  the 
reduced  disinfectant  value  of  the  apparatus.  These  figures  were  the 
more  necessary,  because  it  had  to  be  remembered  that  the  sectional 
area  of  a  steam  disinfector  was  very  much  larger  in  proportion  to  the 
sectional  area  of  the  steam  piping  than  would  probably  be  the  case 
in  the  corresponding  parts  of  a  laboratory  model.  Accordingly  in 
the  laboratory  enperiments  velocities  would  readily  be  obtained 
which  in  actual  practice  would  be  quite  out  of  the  question.  In 
regard  to  Dr.  Kenwood's  paper  the  speaker  did  not  think  that  tJie 
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experiments  described  therein  interfered  with  the  balance  of  evidence 
that  formic  aldehyde  had  never  jet  been  produced  in  a  gaseous  form 
capable  for  practical  purposes  of  giving  trustworthy  disinfection. 
The  experiments  in  question,  so  far  as  they  had  been  disclosed,  were 
open  to  one  of  the  objections  to  which  the  speaker  had  drawn  atten- 
tion in  his  own  paper,  and  on  this  ground  must  in  any  cane  be 
regarded  as  inconclusive  ;  but  supposing  that  the  cultures  which  had 
been  subjected  to  the  action  of  the  antiseptic  gas  had   been   ob- 
served for  sufficiently   long  to  warrant  the  conclusion   that  they 
had  been  disinfected,  he  must  protest  altogether  against  the  adop- 
tion   of    the   diphtheria    bacillus   as    a    standard    for    disinfection 
experiments.    In  any  practical  art  the  standard  to  which  a  process 
or  apparatus  was  tested  would  be  one  of  a  severity  at  least  equal  to, 
if  not  slightly  exceeding,  the  maximum  which  would  occur  in  practice. 
It  was  not  justifiable  in  so  serious  a  matter  as  disinfection  to  deviate 
from  this  excellent  custom ;  and  in  testing  the  disinfectant  action  of 
a  process  which  might  be  called  on  to  disinfect  contagia  such  as 
those  of  small-pox  and  scarlet  fever,  of  which  the  resistance  was 
utterly  unknown,  it  would  be  necessary  before  any  satisfactory  result 
could  be  obtained  to  use  test  organisms  of  at  least  a  fairly  high 
resistance,  and  not  organisms,  such  as  that  of  diphtheria,  which  were 
liable  to  "  peg  out "  if  one  spoke  crossly  to  them.     The  speaker  had 
never  suggested  that  any  existing  process  for  the  disinfection  of 
rooms  was  as  satisfactory  as  was  steam  disinfection  for  every  purpose 
to  which  it  could  be  applied.    The  human  error  to  which  Dr.  Kenwood 
had  drawn  attention  unquestionably  existed  in  regard  to  spray  disin- 
fection ;   but  his  own  opinion  was  that  this  error  was  even  more 
Berious  in  the  case  of  aerial  disinfection,  and  he  would  think  it  more 
likely  that  an  operator  would  fail  to  seal  up  some  part  of  a  room,  so 
permitting  the  escape  and  dilution  of  the  disinfectant  atmosphere, 
t^lian  that  he  would  in  the  double  application  of  the  spray  omit  to 
Oover  a  contagious  organism.     An  unprincipled  workman  could  un- 
<loubtedly  cause  either  the  spray  process  or  any  process  of  aorial 
disinfection  to  fail,  but  on  the  one  band  the  speaker  did  not  believe 
"tliat  the  average  person  employed  in  disinfection  processes  was  so 
y»tterly  unprincipled  as  had  been  suggested,  and  on  the  other  hand, 
^^  he  were  not,  the  speaker  believed  that  it  was  easier  for  him  to 
**^ake  sure  that  he  covered  the  whole  of  the  surface  with  a  spray  than 
"^^i  be  certain  of  having  achieved  the  far  more  difficult  feat  of  entirely 
^^aling  up  a  room. 
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"  The  Beliaviour  of  the  Diphtheria  Bacillus  outside  the  Human 
Body;'  by  Professor  E.  F.  Trevelyan,  B.Sc,  M.D.,  M.R.C.P. 

ABSTRACT. 

The  Author  first  drew  attention  to  the  presence  of  the  diphtheria 
bacillus  in  some  cases  of  minor  sore  throat  or  unrecognised 
diphtheria,  and  also  to  the  persistance  of  the  bacillus  in  the  fauces 
long  after  the  attack  of  diphtheria  was  over,  as  in  both  of  these 
cases  disregard  of  well  established  facts  might  lead  to  the 
supposition  that  the  infection  was  not  conveyed  directly  from 
another  person  but  was  obtained  from  some  other  source, 
bacteriological  examination  alone  enabled  the  observer  to 
recognise  the  nature  of  such  minor  sore  throats,  as  well  as  to  fix, 
at  any  rate  to  a  large  extent,  the  time  at  which  the  individual 
convalescent  from  diphtheria  was  no  longer  a  source  of  danger 
to  others.  After  relating  well  known  laboratory  facts  concerning 
the  diphtheria  bacillus,  Dr.  Trevelyan  discussed  in  the  light  of 
recent  published  investigations,  the  occurrence  of  this  micro- 
organism on  clothes,  in  air,  dust,  water,  sewage,  articles  of 
diet,  especially  milk,  and  in  certain  membranous  inflanmiations  in 
animals.  The  question  of  milk  diphtheria  was  entered  into 
in  regard  to  (1)  milk  as  a  good  cultivation  medium  for  the 
diphtheria  bacillus,  and  (2)  the  possibility  of  cows  suffering  from 
diphtheria  and  communicating  the  bacillus  directly  to  the  milk* 
Tlie  last  supposition  still  required  confirmation.  Finally,  the 
possible  propagation  of  diphtheria  through  some  of  the  domestic 
animals,  and  especially  the  cat,  was  discussed. 


Dr.  F.  T.  BoxD  (Gloucester)  spoke  of  the  difficulty  of  dealing  with 
cases  of  what  might  be  called  mild  sore  throat.  He  referred  to  an 
outbreak  which  had  occured  in  a  village  in  his  district,  and  said  he 
examined  the  throats  of  the  children  attending  the  school  and  sent 
home  half-a-dozen,  whom  he  considered  to  be  suffering.  Amongst 
them  a  boy  who  had  not  exhibited  any  material  evidence  o£  diphtheria 
but  whom  he  thought  it  desirable  nevertheless  to  send  home.  Shortly 
afterwards  the  school  closed  for  the  summer  hoHdays  for  five  weeks, 
and  during  that  time  no  fresh  cases  occurred.  On  the  school  being 
re-opened  the  children  from  the  house,  where  the  boy  lived,  returned 
to  school,  and  three  days  afterwards  they  were  attacked,  and  the  boy 
himself  succumbed.  In  regard  to  the  other  children  the  boy  munt 
have  conveyed  the  infection  to  them ;  and  he  mentioned  this  as  one  of 
the  most  striking  illustrations  of  the  way  in  which  the  mischief  might 
lie  dormant  for  a  considerable  time,  and  that  was  just  the  very  reason 
why  the  subject  was  one  so  difficult  to  deal  with  in  elementary 
schools.  He  also  mentioned  an  interesting  case  of  the  way  in  which 
diphtheria  might  be  conveyed  by  second  persons.  The  case  was  one 
in  which  a  child  was  suffering  from  diphtheria,  whose  home  was  at 
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Newport  (Mon.).  The  mother  of  this  child,  who  died,  came  to 
a  village  in  his  district  to  stay  for  a  few  days  with  her  brother  who 
had  three  children.  Within  a  week  of  her  coming  there  one  of  these 
three  children  was  attacked  with  diphtheria  and  died.  The  other  two 
remained  unafiPected.  He  investigated  the  origin  of  the  infection  and 
he  learnt  that  the  child,  that  had  been  attacked,  had  on  more  than  one 
occasion  sat  close  to  her  aunt's  knee  with  her  head  on  her  lap,  while 
the  latter  was  wearing  at  the  time  the  dress  which  she  had  worn  when 
nursing  her  own  child.  There  were  no  other  circumstances  discover- 
able in  explanation  of  the  (Origin  of  the  disease  and  the  case  was  clearly 
one  in  which  it  had  been  conveyed  to  a  third  person  by  means  of  an 
infected  article  of  clothing. 

Dr.  H.  Stott  (Medical  Officer  of  Health  for  combined  sanitary 
districts  of  East  Sussex)  said  he  was  recently  appointed  to  a  district 
where  diphtheria  was  prevalent.  He  was  glad  to  hear  Dr.  Trevelyan's 
remark  about  the  absolute  importance  of  bacteriological  examinations, 
because  before  they  could  draw  conclusions  it  was  exceedingly 
desirable  that  they  should  have  full  evidence.  He  alluded  to  the 
question  of  personal  disinfection  which  was  made  because  the  person 
no  doubt  was  the  means  of  circulating  the  disease  to  a  large  extent. 
What  he  would  suggest  would  be  that  there  should  be  some  form  of 
spraying  the  throats  of  children  attending  elementary  schools,  where 
cases  of  diphtheria  prevailed.  There  ought  to  be  some  form  of 
disinfection  or  some  means  of  spraying  which  could  be  used  when  the 
children  came  to  school  in  the  morning.  The  disinfecting  of  the 
schoolroom  was  a  proceeding  to  some  extent  fallacious,  because  that 
did  not  affect  the  children's  throats.  He  should  like  to  know  if 
bacteriologists  had  had  their  attention  drawn  to  the  condition  of  the 
soil  in  houses,  especially  in  rural  districts,  where  they  found  the 
rooms  paved  with  flags  or  bricks  with  interstices  between  them  filled 
with  soil.  He  considered  that  it  was  an  important  matter  for 
bacteriologists  to  consider  as  to  whether  the  micro-organisms  could 
reside  in  the  damp  and  dirty  floors  found  in  the  rural  districts.  He 
had  tried  to  suggest  to  the  local  authorities  that  houses  paved  in  this 
manner  were  dangerous  to  health  and  that  some  form  of  cement  or 
concrete  pavement  with  boarded  floors  above  would  be  infinitely 
better.  In  investigating  cases  he  had  noticed  the  unsanitary 
condition  of  the  houses,  and  remarked  on  the  number  of  school 
children  affected.  He  had  also  noticed  that  where  children  who  had 
not  suffered  from  diphtheria  had  returned  to  school  within  a  month's 
time  other  cases  would  occur,  showing  as  Dr.  Trevelyan  had  said  that, 
the  microbe  might  reside  in  the  throat  for  some  time  after  the  child 
was  apparently  better.  It  was  important  to  observe  these  matters 
and  try  and  find  out  the  origin  of  the  disease  and  means  of  prevention 
because  local  authorities  were  put  to  enormous  expense  in  dealing 
with  such  outbreaks.  A  child  who  had  only  been  partially  disinfected 
might  be  the  means  of  disseminating  the  poison  for  some  length  of 
time,  and  the  only  precaution  was  to  thoroughly  disinfect  the  throat 
before  allowing  the  child  to  re-attend  school. 
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Dr.  Leslie  Mackenzie  (Leith)  asked  at  what  time  milk,  if  inocu- 
lated warm  with  a  small  quantity  of  hacilli,  was  likely  to  become 
dangerous  in  practice.  The  question  looked  a  little  absurd,  but  it 
was  a  practical  one,  because  he  had  asked  the  municipal  authorities 
with  regard  to  the  milk  on  sale  on  counters  to  require  that  it  should 
be  covered  up,  and  the  answer  was  that  the  danger  from  any  dust 
falling  on  it,  so  as  to  make  it  poisonous,  was  very  little.  A  few 
years  ago  Professor  Erankland  pointed  out  that  the  bacterium  termo^ 
under  conditions  favourable  to  its  dissemination,  would  in  twenty- 
four  hours  increase  to  four  millions.  In  Dr.  Thome's  book  impure 
water  was  not  regarded  as  a  good  medium  for  the  infection  of  diph- 
theria. But  had  not  recent  investigations  made  it  necessary  that 
more  attention. Should  be  paid  to  that?  Another  question  was  as 
to  the  time  that  Dr.  Trevelyan  would  regard  as  reasonable  for  the 
discharge  from  hospital  of  persons  after  the  disappearance  of  diph- 
theria locally.  Would  he  consider  it  to  be  safe  after  three  or  four 
examinations  had  given  satisfactory  results.  This  was  important, 
because  recently  in  Ireland  an  action  was  raised  against  a  Medical 
Officer  of  Health  in  reference  to  a  case  of  scarlet  fever  infected  from 
a  case  discharged  from  hospital. 

Dr.  A.  Newsholmb  (Brighton)  objected  to  the  view  that  bacterio- 
logical observation  should  take  the  place  of  clinical  observation  as  an 
entirely  false  view  of  the  case,  and  he  also  objected  to  Dr.  Trevelyan's 
remark  that  a  large  number  of  the  cases  of  sore  throat  were  not  true 
cases  of  diphtheria  because  the  Loeffler's  bacillus  was  not  found.  He 
asked  him — did  he  take  the  swab  himself  or  did  he  know  it  waa 
properly  taken  or  if  a  germicidal  application  had  not  just  before  been 
made  to  the  throat  ?  He  agreed  as  to  the  positive  results,  but  the 
negative  results  must  be  discounted.  He  had  no  hostility  to 
bacteriology.  He  had  a  laboratory  himself  and  found  it  a  valuable 
aid  in  diagnosis,  but  bacteriological  observation  would  never  supersede 
clinical  work  and  never  ought  to  do  so. 

Dr.  Williams  (Flint)  mentioned  a  case  for  which  it  was  impossible 
to  account  except  by  defective  drainage.  As  to  the  case  mentioned 
of  a  boy  who  had  been  sent  home  from  school  with  a  sore  throat  and 
after\^ards  had  developed  diphtheria  at  the  end  of  five  weeks, 
what  right  had  they  to  say  that  he  was  not  suffering  from  diphtheria 
at  the  time  he  was  sent  home.  He  would  like  to  know  from  Dr. 
Trevelyan  how  soon  immunity  from  the  further  attack  on  the  part  of 
the  patient  suffering  from  true  diphtheria  began,  and  he  would  like  to 
endoi*se  what  the  last  speaker  said  as  to  conducting  examinations  and 
to  know  the  percentage  of  results.  In  regard  to  the  suggestion  f(X 
the  disinfection  of  the  throats  of  all  the  children  attending  elementary 
schools  he  asked  who  was  going  to  do  it.  Was  it  the  Medical 
Officer  of  Health  ?  If  it  was  so  he  required  to  be  better  paid  than 
he  was  now — for  he  was  not  paid  for  the  work  he  did  at  present. 

Alderman   Compston  (Chairman  of  the   Health  Department  of 
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llawtenstall)  said  they  had  had  diphtheria  prevalent  in  their  own 
borough  in  special  districts.  One  outbreak  was  mainlj  confined  to 
some  new  property,  and  its  origin  the  Medical  Officer  of  Health  found 
difficult  to  trace.  He  spent  some  time  investigating  the  infected 
locality  and  found  eventually  that  the  probable  cause  was  misuse  of 
the  ashpits.  In  them  were  conditions  which  might  breed  diphtheria 
or  somethinc^  else,  but  unfortunately  it  was  not  necessarily  those  who 
had  sinned  uiat  had  suffered,  the  currents  of  foul  air  being  conveyed  to 
innocent  people.  Since  the  offenders  had  corrected  their  habits  diph- 
theria had  disappeared  from  that  locality.  In  regard  to  disinfectaiitK, 
some  jocular  remarks  had  been  made  as  to  the  incompetency  of  the 
men  employed  to  do  the  work  of  disinfection.  He  declared  that  it 
was  a  disgrace  to  Sanitary  Authorities  to  employ  incompetent  men  to 
carry  out  the  process  of  disinfection  :  it  was  a  technical  piece  of  work 
which  if  not  done  thoroughly  was  useless.  Why  did  they  not  employ 
a  better  class  of  men  to  do  that  which  should  be  done  with  knowledge 
and  skiU  ? 

The  Pbssident  of  the  Section  (Mr.  Pridgin  Teale),  said  he  made 
a  few  observations  with  diffidence.  He  was  not  a  bacteriologist  but 
had  dealt  with  diphtheria  as  a  definite  disease.  When  he  was  a 
young  man  in  family  practice,  a  Gorman  book,  translated  and  issued 
by  the  Sydenham  Society,  assisted  in  bringing  a  knowledge  of  the 
disease  before  English  medical  men.  In  those  days  coses  of  diphtheria 
were  not  numerous.  They  were  mostly  isolated  and  single  instances, 
but  they  were  so  terrible  that  they  made  a  great  impression  on  medical 
men.  When  he  was  correcting  the  material  for  his  book  '  Dangers  to 
Health'  a  case  of  diphtheria  came  up,  and  he  endeavoured  to  ascertain 
whether  there  could  be  traced  any  connection  between  it  and  bad 
drains.  Ordinary  drainage  defects  did  not  apj)ear  to  have  any  rela- 
tion Mith  diphtheria,  and  he  then  tried  to  ascertain  if  there  was  any 
other  factor  which  might  seem  to  be  the  cause  and  found  that  there 
was  dampness.  He  made  one  picture  in  the  book  of  what  had 
occurred  m  two  isolated  farm-houses  where  a  single  case  of  diphtheria 
had  occurred.  They  were  totally  isolated  and  a  long  way  from  any 
other  house,  and  the  medical  man  could  not  trace  anv  connection 
with  any  other  case ;  but  it  was  found  that  outside  each  of  the  two 
houses  there  was  a  heap  of  manure,  piled  up  against  the  wall  making 
the  walls  damp.  For  one  other  case,  the  soil  pipe  passed  through 
the  house  and  being  broken  at  the  junction  with  the  drain,  deposited 
the  contents  of  the  w.c.  in  an  uncovenanted  cesspool  under  the 
house. 

Prof.  Tbbvhlta^  (Leeds),  replying,  said  he  was  interested  in 
hearing  Dr.  Bond's  cases  of  minor  sore  throat.  He  would  say  in 
answer  to  Dr.  Stott  that  it  would  be  more  satisfactory  and  easier  to 
make  a  bacteriological  examination  than  to  disinfect  a  number  of 
throats  on  the  supposition  that  the  disease  might  be  there.  After 
looking  up  the  aspect  of  the  subject  thoroughly  he  had  not  been  able 
to  find  any  satisfactory  evidence  to  show  that  the  diphtheria  bacillus 
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was  present  in  the  soil.  If  the  diphtheria  bacillus  bad  been 
inoculated  into  the  warm  milk  and  drunk  by  the  patient  it  might 
incubate  inside  the  body  as  well  as  outside.  In  regard  to  the 
discharge  of  patients  from  hospital,  that  was  a  difficult  question. 
Supposing  negative  results  had  been  obtained  after  several  bacterio- 
logical examinations,  that  would  warrant  a  limit  of  time  being  imposed. 
In  some  cases  the  bacillus  remained  only  a  short  time  after  the  attack 
while  in  other  cases  it  might  remain  for  weeks  or  even  months.  He 
was  of  opinion  that  a  negative  result  obtained  from  the  bacterio- 
logical examination  of  a  single  swab  was  of  little  value  from  a 
diagnostic  point  of  view.  As  to  the  cases  referred  to,  he  had 
taken  the  swab  himself,  the  patients  coming  to  the  Infirmary.  They 
had  no  previous  treatment,  and  as  far  as  clinical  examination  went 
he  thought  the  cases  were  diphtheria.  As  to  the  question  of  bac- 
teriological and  cUnical  investigation  he  did  not  deny  that  a  charac- 
teristic ease  could  be  recogniseid  clinically,  but  what  he  had  said  was 
that  a  typical  case  could  not  always  be  distinguished,  and  that  there 
were  cases  where  he  defied  anybody,  except  by  mere  guess  work,  to 
say  whether  diphtheria  was  present  or  not.  As  regards  the  difiHisions 
of  the  diphtheria  bacillus  through  the  body,  Kanthack's  researches 
were  as  yet  unconfirmed.  In  regard  to  drainage  and  diphtheria  he 
would  point  out  that  while  drainage  was  now  more  perfect  than  it 
used  to  be  yet  diphtheria  was  on  the  increase.  When  he  came  to 
Leeds  eight  or  nine  years  ago  it  was  an  exceptional  thing  to  see  a 
case  of  diphtheria  in  the  Infirmary,  but  now  they  saw  cases  fairly 
oilen ;  thus  so  far  as  Leeds  was  concerned  the  numbers  would  seem  to 
be  on  the  increase.  The  duration  of  the  immunity  against  diph- 
theria was  variable. 


^^ Some  Sanitary  Aspects  of  Advertisement^^  by  R.  Sydney 
Marsi)En/M.D.,  D.Sc,  F.R.S.EDIN.,  &c.  Medical  Officer 
of  Health  for  Birkenhead. 

(Member). 

In  the  remarks  which  I  propose  to  make  on  the  subject  giving 
the  title  to  this  paper,  I  fear  1  shall  be  considered  by  many  to  be 
entirely  wandering  from  the  class  of  subjects  which  ought  to  be 
dealt  with  in  a  Sanitary  Congress. 

I  may  however  say  at  the  outset  that  T  conceive  our  duty  to 
be  a  larger  one  than  the  mere  consideration  of  what  is  involved 
in  systems  of  drainage  and  water-supply,  or  a  perpetual  warfare 
against  infectious  disease,  infantile  mortality  and  the  like,  and 
that  anything  that  acts  deleteriously  on  the  mental  well-beiqg 
of  the  community  is  a  matter  as  distinctly  calling  for  the 
attention  of  the  Medical  Officer  of  Health  as  if  it  had  reference 
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to  the  physical  bodily  health  which  is  generally  regarded  as  his 
sole  province. 

We  want  to  take  into  our  consideration  a  larger  number 
of  the  great  social  problems  which  if  left  untouclied,  will  mili- 
tate against  our  best  efforts  at  sanitary  reform,  and  we  have 
to  do  or  should  have  to  do,  with  everything  that  tends  in  any 
way  to  bring  about  unhealthiness  either  of  mind  or  body;  some- 
thing is  clearly  amiss  if  regard  for  the  health  of  the  brain  is  not 
to  be  looked  upon  as  requiring  preventive  treatment  equally 
with  any  other  ailment  of  the  body. 

Such  then  is  the  field  of  enquiry  the  gate  of  which  I  propose 
to  enter^  and  I  would  ask  your  consideration  for  a  few  moments 
to  the  subject  of  a  certain  class  of  obnoxious  advertisement  with 
which  alas  I  we  are  now  all  of  us  only  too  familiar,  and  which  to 
my  mind  calls  for  drastic  treatment  and  suppression  at  the 
hands  of  the  Municipal  and  Sanitary  Authorities  of  the  districts 
in  which  these  forms  of  advertisement  are  perpetrated,  on  the 
ground  that  they  are  directly  detrimental  to  the  moral  health 
and  well-being  of  Society. 

I  allude  to  that  class  of  pictorial  illustration  of  the  worst 
forms  of  vice,  violence,  murder  and  torture,  which  are  at  present 
resorted  to  so  largely  by  our  theatrical  companies  for  the  purpose 
of  appealing  by  excitement  to  the  lowest  component  part  of 
our  natures,  and  evidently  from  its  extensive  use  appeals 
strongly  and  effectively  to  a  large  section  of  the  populace  whose 
ill-developed  natures  are  further  deteriorated  by  the  desire 
produced  in  them  to  see  performed  the  blood-curdling  acts  so 
graphically  depicted.  To  any  well-conditioned  mind  these  ad- 
vertisements must  be  most  disgusting,  painful  and  objectionable ; 
but  my  experience  leads  me  to  believe  that  they  are  a  source  of 
temptation  and  evil  to  certain  ignorant  and  emotional  classes  of 
our  people  beyond  what  would  easily  or  at  first  sight  be  believed. 
I  here  exhibit  to  you  the  sort  of  thing  to  which  I  refer.  All 
these  are  the  actual  placards  of  well  known  and  popular  plays  of 
the  day,  which  are  regularly  distributed  broadcast  over  our  large 
towns  for  the  purpose  of  *' drawing"  a  house;  and  in  these  the 
class  of  artists  who  devise  them  seem  to  vie  with  each  other  to 
invent,  for  the  benefit  of  the  public  and  the  lower  orders  of 
society,  a  suggestiveness  for  crime,  which  it  would  be  difficult 
to  imagine  could  well  be  excelled. 

The  general  imhealthy  influences  of  dirt,  impure  air,  foul 
drinking  water,  over-crowding,  and  the  rest  are  admitted  by  all 
to  increase  the  virulence  of  epidemic  diseases  and  the  weakly 
conditions  of  the  body.  Are  then  the  still  more  unhealthy 
influences  to  which  I  nave  referred  as  acting  on  the  mind  to  be 
disregarded  and  allowed  to  work  their  own  sweet  will  and 
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effect  on  a  class  of  people  who  from  their  ill-developed  and 
weakly  constituted  brain  power  require  the  protection  from  it, 
of  which  at  present  they  are  entirely  devoid  ? 

I  feel  pretty  certain  that  if  we  could  trace  cases  to  their  first 
cause,  many  of  the  dreadful  acts,  which  now  stain  our  criminal 
annals,  would  be  found  to  have  primarily  originated  in  the 
suggestions  to  action  given  by  these  degrading  advertisements. 

The  history  of  medicine  is  full  of  examples  of  the  influence 
of  emotional  conditions  in  causing  and  curing  disease. 

Dr.  Clouston  has  laid  down  the  principle  the  "  brain  cortex 
and  especially  the  mental  cortex,  has  such  a  position  in  the 
economy  that  it  has  to  be  reckoned  with  more  or  less  as  a  factor 
for  good  or  evil  in  all  diseases  of  every  organ ;  in  all  operations 
and  in  all  injuries."  *^  Life  and  mind  are  the  two  factors  of 
that  organic  unity  that  constitute  a  real  animal  organism." 

"  The  mental  cortex  of  man  is  the  apex  of  the  evolutionary 
pyramid,  whose  base  is  composed  of  the  swarming  myriads  of 
bacilli  and  other  mono-cellular  germs  which  we  now  see  to  be 
almost  all-pervading  in  nature."  "  We  talk  and  laugh  and 
weep,  we  blush  and  shiver,  we  hunger  and  sweat,  we  digest,  etc, 
etc.,  all  through  the  brain  cortex.  Not  one  of  these  physio- 
logical acts  but  can  be  instantly  arrested  by  a  mental  act.  Every 
one  of  them  may  through  morbid  cortical  action  become  excessive 
or  diseased." 

*^  The  evidence  that  the  brain  cortex  regulates  absorption, 
secretion,  vascular  tone,  and  the  anabolic  and  katabolic  processes 
in  the  cells  of  the  tissues,  may  now  be  regarded  as  complete. 
Sores  in  many  melancholic  persons  will  not  heal.  The  gland  and 
the  lung  tissue  in  idiots  and  dements  are  unable  to  resist  the 
attacks  of  the  tubercle  bacilli;  so  that  two-thirds  of  our  idiots 
and  one-third  of  our  worst  dements  die  of  tuberculous  afiFec- 
tions." 

The  nervous  and  mental  element  in  disease  is  a  universal  and 
constant  one  although  it  prevails  in  different  cases  to  a  different 
extent.  It  therefore  calls  for  our  constant  watchfulness.  This 
is  a  fact  that  I  am  most  anxious  to  impress  upon  you,  for  it  is 
of  far  more  consequence  that  our  profession  should  remember 
the  common  than  the  uncommon  in  dealing  with  some  of  the 
problems  of  preventive  medicine. 

How  important  it  is  then  that  we  should  keep  the  minds  o: 
the  people  free  from  unhealthy  brain  stimulants  will  I  think 
evident  to  all,  and  I  would  again  contend  that  it  is  a 
subject  for  our  consideration  here. 

The  control  of  preventable  influences,  such  as  these  objectioa— 
able  forms  of  advertisement,  must  be  put  under  the  sanitaiT" 
authorities,  who  shall  have  power  to  prohibit  their  being  placarded 
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^oat  their  districts  if  they  consider  it  uecessary.  And  I  think 
every  properly  balanced  minii  must  regard  such  direct  incentives 
to  crime  as  distinctly  unfit  for  publication  on  the  walls  of  our 
great  cities. 

No  phase  of  the  subject  of  preventive  medicine,  it  seems  to  me, 
is  more  important  to  the  well  being  of  the  individual  amongst 
the  lower  orders  of  Society,  and  therefore  of  the  community  at 
large,  and  I  think  our  laws  ought  to  provide  us  wltJi  a  means 
whereby  any  individual  might  be  prevented  from  endangering 
the  health  of  his  fellow  men  either  through  ignorance,  thought- 
lessness, cupidity  or  from  any  other  cause  whatsoever  and  from 
degrading  our  towns  by  these  dangerous  methods. 

But  the  evil  still  goes  on  and  at  present  we  have  no  means  of 
preventing  it,  whilst  in  the  meantime  the  public  disregard  it; 
nut  the  evils  caused  thereby  are  material  and  are  in  manv  ways 
undermining  the  morality  and  strength  of  the  people. 

We  are  inclined  to  ask  with  Dr.  Acland  "Does  the  moral 
state  of  our  people  keep  pace  with  their  greater  jihysical 
advantages  ?  Are  we  not  in  danger  of  forgetting  in  the  midst  of 
our  boasted  material  and  intellectual  progress,  tnat  it  is  as  cer- 
tainly true  now  as  ever  it  was,  that  the  largest  part  of  the  misery 
among  men  depends,  at  least,  on  moral  as  much  as  on  material 
causes  ?  "  These  and  many  other  such  questions  rise  in  the  minds 
of  Medical  Officers  of  Health  when  they  are  met  by  many  of 
the  greatest  problems  of  public  health  and  Sanitary  Science. 


Dr.  F.  Vaohbe  (Medical  Officer  of  Health  for  Cheshire)  said  he 
did  not  consider  that  the  author  of  the  paper  had  wandered  far  from 
the  point.  The  poaterx  of  which  he  complained  most,  undoubtedly, 
have  a  prejudicial  effect  upon  weak  minds,  while  there  was  also  a 
further  element  of  danger  to  which  Dr.  Marsden  had  not  drawn 
attention.  This  was  an  age  of  collecting.  They  were  all — them- 
•elvea  or  their  children — collectors,  to  some  eitent,  of  postage  stamps, 
old  prints,  old  examples  of  lace,  &c.,  and  recently  there  had  sprung 
up  a  craze  for  collecting  match-boi  labels.  The  extraordinary  exteut 
to  which  the  practice  had  grown  in  Paris  and  some  other  continental 
cities  might  well  astonish  people.  There  were  regular  dealers  in 
match-box  labels ;  but  he  did  not  know  until  his  last  visit  to  Loudon 
that  one  of  the  objects  of  certain  collectors  was  the  collection  of 
ertraordinary  posters,  which  showed  the  dramas  running  in  certain 
houses.  These  were  collected  juat  as  stamps  were  collected.  All  this 
fashion  showed  that  here  was  an  evil  which  they  should  proceed  agauiat 
IS  far  as  they  could.  Not  only  were  the  offensive  placards  seen  by 
the  man  in  the  street,  but  weak-minded  or  morbid  people  were 
encouraged  by  dealers  to  become  collectors  of  them.  He  heartily 
supported  Dr.  Marsden. 

TOt.   XVin.      PABT  IV.  EI 


BRFORT  or  noru.  coionssioii  om  tacobiatiok. 

Mr.  JVLiiTJWAniKC  Holt  (Medical  Officer  of  Health  for  Malton)  siiid 
that  currying  the  question  a  little  further  they  saw  that  M'batever 
good  might  be  done  by  muuicipul  authorities  in  the  way  of  pro- 
ducing or  encouraging  the  production  of  good  art  for  the  elevation 
of  the  public  taste,  was  practically  neutralised  by  the  bill-poster  and 
his  pictures  upon  the  niimerou§  hoardings.  Moreover  anyone  might 
see  for  themselves  alum  children  enacting  the  scenes  which  tlie 
posters  represented ;  to  them  indeed  such  posters  meant  the  whole 
play  and  nothing  but  the  play.  He  iiad  much  pleasure  in  giving 
Dr.  Marsden  bis  wannest  support.  He  did  not  object  to  posters  of 
an  ordinary  type,  but  he  drew  the  line  at  blood  curdling  and  inartistic 
productions,  and  said  that  individuals  received  their  knowledge 
through  the  general  senses.  The  sense  of  eight  woa  at  once  the 
quickest  and  most  impressionable,  and  it  vaa  through  this  channel 
that  the  objectionable  representations,  in  the  shape  of  blood-curdling 
posters,  appealed. 


"  Report  of  t?ie  Roi/al  Cominission  on  Vaccina  lion  ^'  by  FRANCI8 
T.  60ND,  I^l.D.,  B-A-LoND.,  F.R.S.ED1S.  Honorary 
Secretary,  Jenner  Society. 

The  Royal  Commission  on  Vaccination  having  presented  tlieir 
Report  to  Parliament  it  is  only  natural  to  expect  that  legislation 
ahoiild  ensue  for  the  purpose  of  giving  effect  to  their  recom- 
mendations. In  recognition  of  this  expectation  tbe  G  overnment 
have  announced  that  they  are  preparing  a  Bill  on  the  subject. 
It  is,  therefore,  expedient  that  some  effort  should  be  made  to 
collect  and  focus  the  opinion  on  this  matter  of  those  who  arc 
qualified  by  their  practical  experience  and  by  their  interest  in 
the  administration  of  vaccination  itself,  as  well  as  in  sanitary 
progress  generally,  to  give  useful  advice  in  regard  to  it. 

Reception  op  the  Report. 
It  cannot  be  denied  that  the  Report  of  the  Commission  has 
not  been  received  with  unmitigated  satisfaction  by  either 
party  to  the  controversy  which  has  for  some  years  existed  about 
vaccination.  Its  opponents,  thougli  perhaps  not  altogether 
surprised,  are  disconcerted  at  the  cautiously  expressed  but 
unquestionable  confirmation  which  the  large  majority  of  the 
Commissioners  have  given  to  the  views  which  have  for  many 
years  been  entertained  respecting  vaccination  by  the  medical 
profession,  with  the  most  trifling  exceptions,  in  all  parts  of  the 
world.      They  conceal  their  annoyance  on  this  point  by  pro- 
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cJaiming  with  great  jubilation  the  concessions  to  obstinate 
recalcitrants  which  the  Commissioners  have  unanimously  recom- 
mended.  The  advocates  of  vaccination,  on  the  other  hand, 
have  in  some  cases  expressed  their  dissatisfaction  with  the 
measured  terms  in  which  the  Commissioners  have  generally 
delivered  themselves  when  dealing  with  some  of  the  questions 
around  which  dispute  has  especially  raged.  They  seem  to  have 
forgotten  the  difficult  position  in  which  the  majority  of  the 
Commissioners  were  placed  by  the  existence  in  their  body  of  a 
small  but  keenly  critical  minority  who  showed  themselves,  from 
first  to  last,  only  too  ready  to  profit  by  any  advantage  that  was 
a£Forded  them.  They  are  also  annoyed  at  what  they  consider 
the  nndesirable  concessions  by  which  they  think  that  the  safety 
of  the  community  will  without  adequate  reason  be  imperilled. 

Between  these  conflicting  views  it  will  be  the  duty  of  the 
Government  to  steer,  and  in  so  doing  they  will  naturally  look 
for  light  and  leading  from  that  portion  of  the  public  who  are 
entitled  by  their  intelligence  and  their  appreciation  of  what  is 
practically  expedient,  no  less  than  of  what  is  abstractly 
desirable,  to  give  them  material  help. 

In  deaUng  with  the  subjects  or  the  Commissioners'  report 
which  involve  legislation,  it  is  only  possible  to  consider  here,  in 
view  of  limitations  both  of  time  and  space,  those  which  affect 
the  cardinal  aspect  of  the  question,  the  enforcement  of  vacci- 
nation.    There  is  the  less  need  for  regretting  this  limitation,  as 
legal  compulsion  is  the  only  section  of  the  subject  about  wliich 
any  serious  contention  prevails.     There  may  be  differences  of 
opinion  about  some  of  the  other  sections,  but  they  are  not  sucli 
as  are  likely  to  greatly  disturb  the  general  unanimity  of  the 
Supporters  of  vaccination,  or  as  cannot  be  settled  by  the  careful 
Consideration  of  those  who  are  experienced  in  these  matters. 

Kegommexdations  of  the  Commissioners. 

The  two  questions  on  which  alone  the  Commissioners  have 
^jrrived  at  a  unanimous  conclusion  are  as  to  the  undesirability 
of  inflicting  repeated  penalties  on  vaccination  defaulters,  and  of 
attempting  to  enforce   vaccination   by   any  penalty  in  cases 
ill   which   parents   are    obstinately   opposed    to    its   adoption. 
-As  to  their  reasons  for  the  latter  of  these  recommendations  the 
C/ommissioners  are  not   unanimous.     The   majority  of  eleven 
found  their  recommendations  on  consideration  of  tlie  impos- 
sibility of  enforcing  the  vaccination  of  an  infant  in  any  case 
in  which  the  parent  positively  objects,  of  the  inexpediency  of 
tnaking  the  attempt  to  enforce  it  on  "  honest  "  objectors,  and 
On  the  prejudicial  effect  which  the  attempt  to  do  so  will  exercise 
On  vaccination  itself.     They  distinctly  indicate  that  tlieir  object 
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and  that  any  concession  to  this  class  should  not  be  extended  to 
the  "  indifferent  and  the  indolent "  parent,  whose  objection  is 
not  to  vaccination  but  to  the  trouble  of  taking  his  child  to  be 
vaccinated.  They  propose  to  remove  all  pretence  for  objection 
from  this  class  of  defaulters  by  sending;  the  public  vaccinator 
to  their  doors  as  is  done  in  Scotland.  It  may  be  assumed, 
therefore,  that  only  those  objectors  whose  opposition  to 
vaccination  is  very  decided  will  present  themselves  before  the 
magistrate.  And  here  it  may  be  remarked  that  it  does  not 
seem  either  fair  or  necessary  to  summon  a  man  who  is  willing 
to  attend  voluntarily  before  the  Court  in  order  to  state  that  he 
has  an  objection  to  vaccination.  There  is  no  reason  why  he 
should  be  made  a  defaulter  and  treated  in  some  respects  as  if 
he  were  a  criminal,  if  he  will  come  voluntarily  and  ask  for 
consideration  of  his  objection.  It  seems  evident,  therefore, 
that  in  any  amendment  of  the  law  a  distinction  should  be  made 
between  those  objectors  who  are  prepared  to  stiite  their 
objection  without  being  summoned,  and  those  who  refuse  or 
neglect  to  do  so  and  who  become  thereby  defaulters. 

But,  assuming  that  a  jmrent  appears  before  the  magistrates 
and  states  that  he  objects  to  the  vaccination  of  his  child,  how 
is  his  objection  to  be  dealt  with  I  If  the  recommendation  of 
the  Commissioners  is  to  be  carried  out,  and  it  is  difficult  to  see 
how  it  can  be  ignored  or  evaded,  every  objection  thus  formally 
made  must  be  admitted,  and  exemption  granted,  to  the  person 
who  makes  it.  And  for  these  simple  reasons,  that  the 
vaccination  of  the  child  cannot  be  certainly  enforced  by 
refusing  exemption ;  that  it  is  not  practicable  to  distinguish 
between  "  honest "  objectors  and  those  who  arc  not  honest,  and 
that  it  is  not  expedient  that  the  State  should  enter  into  a 
contest  with  an  objector,  which,  if  unsuccessful,  brincrs  the 
law  into  discredit  without  benefiting  the  community.  There 
are,  however,  two  points  connected  with  this  stage  of  procedure 
which  require  consideration.  The  first  refers  to  the  extent  of 
the  relief  to  be  granted.  The  second,  to  the  way  in  which 
objections  shall  be  dealt  with. 

Suspension  of  Vaccination. 

So  far  as  can  be  judged  from  the  somewhat  vague  form  in 
which  the  Commissioners  have  presented  their  suggestions  it 
might  be  assumed  that  the  exemption  of  an  infant  from 
vaccination  once  granted  would  be  perpetual.  There  are  good 
reasons  why  this  should  not  be  so.  One  is  that  the  objection 
of  the  parent,  however  strong  at  first,  may  in  time  disappear. 
Another  reason  is  that  the  State  is  really  the  ultimate  guardian 
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[  of  the  child,  and  however  expedient  it  may  be  to  defer  Ut  the 
f  parent's  objection  to  have  his  child  vaccinated  in  infancy,  it 
lid  be  a  dangerous  preceileiit  for  the  State  to  entirely 
abrogate  its  right  to  protect  the  child  a^inst  small-pox  should 
occasion  arise  for  doing  so.  For,  in  the  words  of  the  Com- 
missioners, "  it  is  better  for  the  child  and  better  for  the 
community  that  it  should  be  vaccinated  than  that  it  should 
remain  un\'accinated."  It  is  expedient,  therefore,  that  any 
exemption  of  an  infant  from  vaccination  conceded  on  the 
ground  of  objection  by  the  parent,  should  be  in  the  form  of  an 
order  for  suspension  only.  The  period  for  which  the  order 
should  be  operative  is  naturally  that  which  intervenes  be- 
tween infancy  and  the  age  when  the  child  enters  upon  school 
life.  At  this  stage  of  its  existence  it  has  not  only  passed 
beyond  the  influence  of  the  conditions  which  complicate  infant 
vaccination,  but  it  is  more  exposed  to  the  risk  of  infection 
from  small-pox  than  it  was  at  an  earlier  age,  from  the  fact 
of  its  coming  so  much  more  into  relations  with  the  communitj' 
Cenerally.  It  is  desirable,  therefore,  that  the  objecting  parent, 
if  still  alive,  should  have  an  opjwrtnnity  of  reconsidering  his 
objection,  and  thai  if  he  still  object  to  liave  the  child  vaccinated 
he  should  be  required  to  obtain  a  renewal  of  the  order  for 
exemption. 

Conditions  op  Suspension. 
But  there  is  another  matter  which  requires  to  be  considered 
at  this  stage  and  that  is  the  conditions  under  which  the  order 
for  exemption  should  he  granted.     Admitting,  as  seems  un- 
avoidable, that  every  objection  which  is  formally  made  in  a 
Court  of  Petty  Sessions  should  be  met  by  an  order  for  sus- 
pending vaccination,  it  does  not   necessarily  follow  that  the 
order  should  in  all  cases  be  granted  on  the  same  terms.     .Some 
discrimination  is  both  justifiable   and  desirable  here.       There 
are  unquestionably  cases  In  which,  from  circumstances  connected 
with  tite  family  history  of  the  objector,  or  within  his  personal 
knowledge,  objection  may  be  fairly  allowed  to  be  covered  by   , 
the  word  "  reasonable  "  which  the  law  at  present  recognizes  as  J 
sufficient  to  justify  the  cancelling  of  an  order  for  vaccination  ( 
that  may  have  been  made  by  a  magistrate.     In  such  cases  it  is 
certainly  also   reasonable   that  the  order  should   be  grantedl 
without  any  cost  to  the  applicant  beyond  what  may  be  involvedB 
in    a    small    charge    for    registration.        How    far    the     tenJ 
"  reasonable  "   could   be  strelche<l  to  cover  objections  whichfl 
though  not  justifiable  as  such  by  an  examination  of  the  evidenc^ 
by  which  they  are  supported,  might  yet  be  reasonably  adraittel 
as  a  mat+">'  of   expediency,  is  a  question  more,   perhaps,   < 
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casuistry  than  of  practical  administration.  It  may  be  suggested 
that  whilst  there  might  be  difficulty  in  giving  sucli  a  wide 
interpretation  to  the  word  "  reasonable,"  it  would  be  removed 
if  for  ** reasonable "  the  word  ** sufficient"  were  emi)loyed. 
An  objection  might  be  sufficient,  in  the  sense  indicated  by  the 
opinion  of  the  Royal  Commissioners,  although  it  could  only  be 
held  to  be  reasonable  by  an  undue  stretching  of  tlie  meaning  of 
that  term.  What  is  important  also  to  note  is  that  whilst  the 
objection  would  be  sufficient  to  justify  the  suspension  of  the 
child's  vaccination,  it  might  be  of  such  a  nature  as  to  be  urged 
for  reasons  that  were  obviously  unreasonable  or  frivolous.  To 
meet  such  cases,  and  also  to  preserve  a  proper  distinction 
between  these  two  classes  of  objectors,  it  is  desirable  that  the 

Swer  which  the  magistrates  at  present  possess  of  imposing 
)urt  costs,  and  a  penalty  not  exceeding  twenty  shillings,  should 
be  retained.  If  all  objectors,  whether  their  objections  be 
reasonable  or  not,  are  allowed  to  claim  an  order  of  exemption 
without  any  penalty  or  charge  beyond  a  nominal  one  for 
registration,  it  will  be  a  practical  admission  that  the  vaccination 
law  itself  is  unjustifiable,  or  that  it  is  of  no  importance  whether 
a  parent's  objection  to  it  be  serious  or  not  so  long  as  he  makes 
one  of  some  kind. 


Need  for  Inquiry. 

But  there  is  another  important  reason  for  discriminating  be- 
tween objections,  and  that  is,  that  where  the  objection  is  founded 
on  the  allegation  of  injury  having  resulted  from  vaccination  in 
some  member  of  the  objector's  own  family,  or  in  circumstances 
within  his  personal  knowledge,  it  is  in  the  interest  of  vaccination 
itself  that  the  objection  should  be  enquired  into,  if  it  be 
practicable  to  do  so.  No  small  portion  oi  the  prejudice  which 
nas  been  excited  against  vaccination  has  been  created  by  the 
beUef ,  whether  reasonable  or  not,  in  the  reality  of  such  mischief. 
Had  even  a  moderate  percentage  of  the  cases  in  which  mischief 
has  been  thus  alleged  to  have  happened  been  authoritatively 
inquired  into  and  tne  result  published  in  the  locality  in  which 
they  occurred,  it  is  not  too  much  to  say  that  the  prejudice 
against  vaccination  would  have  been  far  less  than  it  is  at  presents 
The  supporters  of  vaccination  have  assumed  in  this,  as  in  other 
matters,  that  because  the  propositions  of  the  opponents  of  the 
practice  appeared  to  them  unreasonable  their  statements  are 
not  worth  mvestigating  or  exposing.  This  has  been  a  de])lorable 
error,  and  we  are  now  paying  for  the  consequences  of  it,  as  of 
other  errors  in  this  matter,  by  the  creation,  amongst  the 
less  informed  classes  of  the  community,  of  a  prejudice  against 
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vaccination,  which  it  will  take  time  and  trouble  to  eradicate, 
and  would  not  have  arisen  had  a  different  policy  been  adopted. 

It  is  not,  of  course,  to  be  expected  that  the  Justices  on 
whom  the  law  imposes  the  duty  of  administering  the  vaccination 
law  could  themselves  undertake  to  inquire  into  statements, 
the  investigation  of  which  would  require  special  knowledge, 
possessed  only  by  a  trained  expert  But  this  difficulty  might 
be  met  by  enabling  them  to  call  in  the  services  of  such  an  expert 
to  inquire  and  report  to  them  on  the  subject  when  necessary, 
of  any  statement  as  to  injury  having  arisen  from  vaccination 
in  any  case  pertinent  to  that  under  consideration,  and  one 
which  conditions  of  time  and  place  rendered  susceptible  of  in- 
vestigation by  the  resources  at  their  disposal.  Such  an  expert 
is  to  be  now  found  in  every  petty  sessional  area,  or  at  any  rate  in 
every  county  or  other  large  sanitary  district,  in  the  person  of  the 
Medical  Officer  of  Health,  whose  general  duties  qualify  him  for 
such  inquiries,  and  the  report  of  whom  might  be  regarded  as 
authoritative.  Upon  a  consideration  of  his  report  and  on  the 
general  nature  of  the  objection  raised  by  an  objector  the  Court 
would  be  in  a  position  to  judge  how  far  the  objection  was 
reasonable  or  not,  and  what  penalty  or  costs  should  be  imposed 
upon  the  objector. 

Advantages  of  Suspension. 

There  are  several  distinct  advantages  to  be  gained  by  sus- 
pending the  vaccination  of  the  infant.  In  the  first  place,  the 
right  of  the  State  to  the  guardianship  of  the  child  would  not  be 
formally  abrogated  as  it  would  be  if  the  child  were  exempted 
from  the  operation  of  the  law  without  any  condition.  In  the 
second,  by  suspending  the  child's  vaccination  until  the  school 
age  one  very  serious  source  of  objection,  that  of  the  mother, 
would  probably  be  eliminated.  Her  objection  is  a  very  intel- 
ligible one ;  but  the  older  the  child  gets  the  less  serious  does  it 
become.  Moreover,  the  dangers  of  complicating  vaccination 
with  the  troubles  of  infancy,  which  are  the  source  now  of  so 
much  of  the  misconception  and  misrepresentation  by  which  the 
agitation  against  it  is  supported,  would  be  avoided.  With  the 
view  of  in  some  degree  lessening  these  dangers  the  Commissioners 
have  suggested  tliat  even  in  the  absence  of  objection,  the  vac- 
cination age  should  be  extended  from  three  to  six  months  after 
birth,  as  in  Scotland  ;  and  there  arc  good  grounds  for  suggest- 
ing that  the  time  might  be  extended  to  at  least  the  end  of  one 
year,  if  not  to  nearly  two  years  after  birth,  as  is  the  case  in 
(jfermany.  The  risk  of  the  child's  catching  small-pox  within 
that  period  would  not,  under  ordinaiy  circumstances,  be  a  serious 
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,  anil  it  woqM  be  lar«i.-)r  compensated  bv  the  eUiiiinatiuii  of 
V  dangers  ot'  a  more  iinmlncDt  kind, 

Wht  Scspesd  Uxm.  tbe  School  Age  f 
Bot  it  may  be  said,  why  suspend  vaccination  antil  the  school 
Wags  T  To  this  question  there  are  again  several  answers.  The 
Knost  obvions  is  that  it  is  the  first  stage  in  the  career  of  the 
P  child  aft^r  its  birth  at  which  the  Taccinatioii  authority  can 
certainly  come  a^n  into  relations  with  it.  At  birth  the 
necessity  of  registering  the  birth  enables  the  parent  to  be  serxed 
with  a  notice  requiring  him  to  have  the  child  ^-accinated.  But 
if  the  child's  vaccination  is  then  suspeuded  the  vaccination 
authority  will  lose  tonch  with  it  until  it  comes  under  the 
co^isance  of  the  school  attendance  officer.  The  child  is  then 
for  the  most  part,  to  be  found  in  school,  and  it  will  be  easy  for 
the  authority  to  satisfy  itself  as  to  its  vaccinal  condition.  All 
that  is  necessary  is  that  an  authorised  medical  man  shall  be 
required  to  make  periodical  inspections  of  schools,  whether 
paolic  or  private,  for  this  purpose,  aud  that  the  parents  of  those 
children  who  do  not  present  evidence  of  effectual  vaccination 
shall  be  informed  that  these  children  must  be  vaccinated  unless 
a  fresh  order  for  suspension  is  obtained.  By  the  time  this  action 
would  have  to  be  taken  circumstances  might  bave  rendere<l  it  a 
mere  formaiitv.  The  objecting  parent  might  have  died,  or  his 
objection  might  have  become  so  far  modified  that  he  would  not 
care  to  press  it  and  thus  advertise  his  child  as  unprotected  in 
the  face  of  the  i-est  of  the  school.  If  he  still  preserved  his 
Bcroples  he  won  Id  be  able  to  obtain  a.  further  order  for 
exemption  on  the  same  terms  as  those  on  which  it  was  originally 
granted  to  hiui  in  infancy.  He  would  certainly  have  no  just 
ground  for  complaint  or  claim  to  sympathy  if  liis  child  were 
vaccinated  in  the  absence  of  any  order  which  he  might  thus  so 
easily  obtain. 

Another  reason  for  reviving  the  liability  to  vaccination  on 
the  child  arriving  at  the  school  age  has  been  already  alluded  to 
in  the  fact  that  it  then  comes  into  much  closer  relations  with 
the  community  generally,  and  is  consetiucntly  much  more 
exposed  to  the  risk  of  infection  than  it  was  previously.  The 
facility  with  which  unvaccinated  children  may  receive  and 
spread  infection  in  school  was  well  illustrated  in  the  Gloucester 
f  epidemic. 

RE-VACriSATION    IN    COSNECTION    WITH    ScHOOL    LiFE. 


But  perhaps  the  most  important  advantage  of    identifying 
\  vaccitiation  with   school   life    is  not  only  that   it  may  secure 
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tlie  vaccination  of  the  child  if  it  have  not  been  effectually 
vaccinated  previously,  but  because  before  the  child  leaves  school 
it  will  be  expedient  to  re-vaccinate  it.  It  is  this  recognition  of 
vaccination  as  an  essential  element  of  school  life  that  offers 
the  key  to  the  solution  of  the  most  serious  complications  of 
the  vaccination  problem  in  this  country,  for  it  removes  the 
difficulties,  which  are  otherwise  insuperable,  in  the  way  of 
maintaining  not  only  an  efficient  system  of  primary  vaccination 
but  also  or  effecting,  what  is  quite  as  essential,  if  we  are  to 
avoid  the  epidemics  oJF  small-pox  which  have  become  increasingly 
frequent  or  late  years,  the  establishment  of  re-vaccination  on 
an  equally  solid  foundation. 

Re- Vaccination  an  essential  element  of  a  National 

System. 

Our  existing  system  of  Vaccination,  which  only  protects 
children  and  exposes  the  adolescent  and  adult,  in  whom  the 
protection  conferred  upon  them  in  infancy  has  been  gradually 
weakened,  to  the  risk  of  catching  small-pox,  even  though  it  may 
be  only  in  a  modified  form,  is  so  imperfect  that  it  has  but  small 
claim  to  be  called  a  national  one.  Jenner,  and  those  who 
lived  in  the  early  part  of  the  century,  had  good  reason  for 
cherishing  the  belief  that  a  single  vaccination  protected  for  life. 
But  Jenner  himself  was  disillusioned  on  this  point  before  his 
death,  and  the  obligation  which  facts  imposed  upon  him  of 
recognising  that  the  protective  influence  of  even  a  typically 
good  vaccination  was  not  absolute  and  ineradicable  was,  no 
doubt,  a  severe  blow  to  the  enthusiastic  hopes  which  he  had 
honestly  entertained  and  led  others  to  cherish  on  the  subject. 
There  is,  however,  not  only  no  room  for  misconception  now  on 
this  point;  there  is  every  need  for  making  re-vaccination  a 
prominent  feature  of  any  system  that  has  any  claims  to  be 
considered  a  national  one.  The  importance  of  so  doing  has 
been  repeatedly  insisted  on  by  all  the  highest  authorities  on  the 
subject.  Unfortunately  such  advice  must  be  regarded  as  purely 
academic  in  its  character  unless  it  can  be  shown  how  it  is  prac- 
ticable to  carry  it  into  effect.  A  very  little  consideration  will 
convince  that  in  the  case  of  those  who  have  passed  beyond  the 
school  age  it  is  not  possible  to  establish  anything  like  a  system 
of  general  re-vaccination  such  as  that  which  we  can  mamtain 
in  the  case  of  primary  vaccination.  We  may,  it  is  true,  secure, 
as  we  do  at  present,  through  the  influence  of  the  State  as  the 
great  employer  of  labour,  the  re-vaccination  of  important 
sections  ot  the  community,  such  as  the  Army,  Navy,  Police,  and 
Postal  Services ;  but,  after  all,  these  classes  represent  numerically 
but  a  small  portion  of  the  whole  adult  population,  and  mainly 
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inclade  the  male  sex  only.  Something  might,  no  dou1)t,  be  done 
to  impress  upon  private  employers  the  imi>ortance  of  making 
re-vaccination  a  condition  oi  service;  but  in  the  face  of  tlie 
increasing  difficulties  of  the  labour  question,  it -is  to  be  feared 
that  any  advice  which  the  State  might  tender  in  this  direction 
would  be  looked  on  rather  as  a  counsel  of  perfection  than  as  an 
embodiment  of  actual  duty. 

Under  these  circumstances,  therefore,  the  adoption  of  re- 
vaccination  as  an  incident  of  school  life  and  the  logical 
complement  of  vaccination  under  the  same  conditions,  presents 
itself  as  the  only  solution  of  the  vaccination  problem  in  regard 
to  re-vaccination,  which  is  simple,  practicable,  and  effective. 
That  it  is  so  is  proved  by  the  experience  of  Germany.  And 
although  the  laoel  "Made  in  Germany"  is  not  one  that 
commends  itself  in  ordinary  commercial  transactions,  the 
success  which  Has  attended  the  German  vaccination  system 
is  such  as  to  show  that  it  is  the  outcome  of  a  well-considered 
and  practicable  scheme.  Nor  has  this  scheme  been  forced  upon 
the  country,  as  is  sometimes  represented,  by  a  bureaucratic 
government ;  it  has  been  adopted  by  the  National  Parliament  as 
the  result  of  the  lesson  taught  to  the  whole  of  Germany  by  the 
experience  of  the  epidemic  of  small-pox  in  1870-2. 

It  was  this  expenence,  and  more  especially  that  of  the  large 
number  of  cases  of  small-pox  which  occunvd  amongst  once  vac- 
cinated adults  in  Bavaria  and  also  that  of  Fmnkfort  in  escaj)iiig 
epidemic  small-pox  when  flooded  with  French  prisoners  suffering 
from  it  during  the  Franco-Gennan  war,  owing  to  the  general  vac- 
cination and  re-vaccination  of  its  citizens,  which  oj)emHl  the  eyes 
of  Germany  to  the  necessity  of  making  re-vaccination  a  feature 
of  her  national  system  of  protection.  It  is  to  be  hoped  that 
the  result  of  the  similar  experience  of  Gloucester  during  its 
recent  great  epidemic  may  teach  a  similar  lesson  to  the  people 
and  Parliament  of  Great  Britain.  Should  it  do  so,  the  citizens 
of  Gloucester  will  have  some  compensation  for  the  price  which 
they  have  had  to  pay  for  buying  this  experience. 

It  is  not  to  be  supposed  that  the  proposal  to  graft  vaccination 
and  re-vaccination  on  to  our  national  system  oiF  education  will 
not  meet  with  a  certain  amount  of  opposition.  Those  who 
object  to  vaccination  under  any  conditions  will,  of  course, 
oppose  it  energetically.  Even  the  zealous  educationalist^  who 
may  have  no  antipathy  to  vaccination  itself,  will  possibly,  in 
some  cases,  resent  the  introduction  into  the  curriculum  of 
school  life  of  what  he  may  consider  another  disturbing  element. 
But  it  may  fairly  be  assumed  that  the  great  mass  of  mtelligent 
persons,  when  they  can  be  made  to  see,  as  the  German  nation 
nas  done,  that  there  is  really  no  practicable  alternative  between 
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this  course  aud  tlie  abandon  me  tit  of  anytliing  like  a  national 
Bysteni  of  protection  against  so  dreaded  a  disease  as  small-poi, 
will  actjuiesce  in  the  necessity  for  adopting  it. 

It  is  well  also  to  bear  in  mind  in  connection  with  the  re-vacci- 
nation of  children  in  public  elementary  schools,  that  a  child  of 
about  twelve  years  of  a^e  is  in  a  state  of  transition,  physically, 
intellectnally  and  socially.  It  Is  not  only  in  some  respects 
putting  on  a  new  physique,  but  it  is  about  to  pass  from  the 
influence  and  control  of  its  parents  to  a  stage  of  its  life  when  it 
will  be  in  a  large  degree  its  own  master,  and  when  it  will  not 
be  so  amenable  to  advice  on  matters  that  are  somewhat  out  of 
its  grasp  as  it  is  before  it  leaves  school. 

If  at  the  time  when  the  end  of  its  school  life  was 
approaching  it  were  to  receive  some  information,  in  the  shn|>e 
of  readable  literature,  showing  the  history  of  sraall-pox  aud 
vaccination  and  the  reason  why  the  adopttou  of  the  latter  is 
exjiedient  for  the  general  good,  it  is  very  probable,  not  only 
that  any  feeling  of  repugnance  to  the  operation,  if  such  should 
by  any  means  have/ieen  previously  excited  in  the  child's  mind, 
would  be  allayed,  but  that  the  child  itself  might,  as  the  result 
of  intelligent  conviction,  become  a  useful  aid  in  strengthening 
hotli  at  the  time  and  in  after  years,  the  convictions  of  others. 

We  have,  in  this  way,  at  our  hand,  an  invaluable  opportunity 
for  influencing  the  rising  generation,  and  it  will  be  extremely 
foolish  if  we  throw  it  away.  Even  where,  through  pareutaJ 
prejudice,  the  child  may  have  escaped  vaccination  in  early  life, 
it  might  probably  at  this  stage  be  brought  within  the  fold  of 
protection. 

Whether  this  course  be  adopted  or  not,  it  is  eminently 
desirable  that  more  effort  should  be  made  than  has  been 
hitherto  done,  both  by  the  Government  and  by  associated 
enterprise,  to  diffuse  information  as  to  the  evidence  in  favour  of 
vaccination.  If  it  be  thought  to  be  the  duty  of  the  State  to 
advise,  much  more  to  enforce  a  practice  which  is  particularly 
opeu  to  misrepresentation,  as  vaccination  unquestjouably  is,  it 
is  surely  also  a  duty  to  spare  no  effort  to  protect  the  public 
against  the  misconceptions  to  which  they  are  thus  exposed. 
Why,  for  instance,  should  not  every  parent  who  receives  a 
notice  of  the  requirements  of  the  law  in  regard  to  the 
vaccination  of  his  child  be  furnished  at  the  same  time  with  an 
intelligible  statement  of  the  reasons  why  the  law  imposes  this 
obligation  upon  him? 

There  ai-e  other  subjects  of  importance  connected  with  the 
Re]>ort  of  the  Royal  Commissiou  and  with  the  legislation, 
which  must  follow  on  it,  which  invite  discussion,  such  as  the 
questions,  to  what  authority  is  the  administration  of  vacciiiatioa 
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to  be  in  future  entrusted  ?  Is  it  expedient  that  every  medical 
practitioner  shall  be  recognised  as  a  public  vaccinator?  How 
can  the  certificates  of  vaccination  and  of  deaths  from  smalI-iM)x 
be  improved  so  as  to  make  them  more  trustworthy  records  than 
they  are  at  present?  And  how  are  sanitary  authorities  to  be 
induced  to  make  adequate  provision  for  isolating  small-pox  and 
other  infectious  diseases,  as  the  Commissioners  advise  ?  These 
questions,  though  of  much  importance  in  connection  with  the 
re-organisation  of  vaccination  administration,  are,  however, 
subordinate  to  the  fundamental  problem  which  has  been  dis- 
cussed here ;  they  involve  technical  considerations  which  cannot 
be  adequately  dealt  with  in  this  place ;  and  they  arc  much  less 
open  to  contention  than  the  question,  whether  an  efficient 
national  system  of  vaccination  is  to  be  maintained  or  not? 
What  such  a  system  can  do,  when  it  is  eflfectually  established 
and  maintained,  can  be  learned  by  studying  its  effects  during 
the  last  twenty  years  in  Germany,  where  we  have  an  object 
lesson  as  unimpeachable  and  convincing  of  the  results  to  be 
expected  from  carrying  the  vaccination  of  a  nation  out 
thoroughly  as  the  experience  of  Gloucester  has  afforded  of 
those  of  its  local  neglect. 

Finally,  it  is  necessary  to  refer  to  one  other  aspect  of  this 
question,  which  is  no  less  important  than  the  others  that  have 
been  dealt  with.     That  genuine  grievances  exist  in  connection 
with  vaccination  procedure  at  present  it  is  impossible  to  deny. 
It  is  more  than  a  grievance,  it  is  a  scandal,  that  the  law  does  not 
press  equally  upon  the  poor  and  upon  the  rich.     The  rich  dis- 
sentient can  contract  himself  out  of  vaccination  by  the  payment 
of  a  fine  which  to  the  poor  man  may  mean  the  breaking  up  of 
his  household  or  imprisonment.     The  rich  dissentient  need  not 
even  appear  personally  in  court ;  he  can  fee  a  lawyer  to  attend 
On  his  behalf.     The  poor  man  must  either  go  himself  or  send 
his  wife,  or  run  the  risk  of  being  dealt  with  as  contumacious. 
The  rich  mother  can  have  her  child  vaccinated  at  home,  the 
poor  one  has  to  take  hers  to  a  public  station,  often  at  a  distance 
of  some  miles,  and  through  rain  or  snow.     The  rich  mother 
can  persuade  a  complaisant  doctor  to  vaccinate  her  child  with 
only  one  mark,  and  to  cei'tify,  as  he  legally  can  do,  that  it  has 
been  "  successfully  "  vaccinated.     The  poor  man's  child  has  to 
be  vaccinated  in  four  places,  for  which  he  is  not  thankful,  as  he 
ought  to  be,  and  which  the  mother  resents  as  a  grievance,  as  it 
truly  is,  if  all  children  arc  equal  before  the  law.     If  there  is 
one  thing  more  than  another  that  is  indispensable  in  any  new 
legislation  on  this  subject,  it  is  that  all  citizens,  rich  and  poor 
alike,  shall  be  treated  with  absolute  impartiality.     AVe  cannot 
afford  to  have  the  benefits  of  vaccination  whittled  away  by  the 
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exasperating  effect  of  unjust  social  distinctions.  In  tto  wonls 
uf  tbe  Commissioners,  "  No  consideration  of  cost  ought  to  be 
allowed  to  stand  in  the  wav  uf  any  improvement  which  would 
render  the  operation  less  burdensome  or  diminish  its  risk.  It 
is  only  fair  to  demand  this,  if  vaccination  is  to  remaiu  com- 
pulsory." 

SirsiUAur. 

It  may  be  well  to  summarize  briefly  the  propositions  which  it 
has  been  sought  in  the  foregoing  considerations  to  establish,  as 
well  as  the  stages  of  the  procedure  by  which  it  is  suggested 
that  they  sboula  be  realized. 

The  propositions  are : — 

1,  That  it  is  expedient  to  give  effect  to  the  nnanimoiis 
recommendations  of  the  Royal  Commission  on  Vaccination, 
that  repeated  penalties  for  default  in  tbe  vaccination  of  infants 
should  no  longer  be  enforced,  and  that  parents  who  persistently 
object  to  the  vaccination  of  their  children  should  not  be  fined 
for  non-compliance  with  the  law  when  suiHcient  grounds  fur 
exempting  them  from  it  exist. 

2,  That  the  object  of  the  Commissioners  can  be  attained 
with  least  risk  to  the  commnnity,  with  least  disturbance  of  tbe 
present  law,  and  with  reasonable  consideration  to  those  who  are 
amenable  to  it,  by  the  magistrates  exercising  more  largely  thau 
they  have  hitherto  done  the  discretion  with  regard  to  the 
enforcement  of  vaccination  which  the  law  already  gives  tbem; 
by  an  extension  of  that  discretion,  so  far  as  may  be  necessary, 
and  of  the  principle  of  temporary  suspension  of  vaccination, 
which  is  already  recognized  by  the  law,  in  cases  where  it  may 
appear  expedient;  and  also  by  providing  for  the  distinction 
between  defaulters  through  negligence  or  indifference  and 
objectors  who  urge  sufficient  grounds  for  their  objection,  by 
giving  the  latter  an  opportunity  of  applying  voluntarily  to  a 
court  of  summary  jurisdiction  for  an  oraer  for  the  suspension 
of  the  vaccination  of  their  children  instead  of  their  being 
required  to  be  summoned  as  at  present. 

'A.  That  it  is  expedient  in  justice  to  objectors  no  less  than  in 
the  interests  of  tne  community  generally,  that  in  any  case,  in 
which  objection  to  the  vaccination  of  a  child  is  made  on  tbe 
ground  that  injury  from  vaccination  has  been  experienced  in 
the  family  of  the  objector  or  that  there  is  spedal  reason  for 
fearing  danger  therefrom  to  the  child,  competent  inquiry  should 
be  mane  into  such  allegations,  and  a  report  thereon  presented 
to  the  Justices  for  their  information  as  well  as  for  that  of  the 
public. 

4.  That  it  is  desirable  that  tlie  recommendation  of  the  Boyal 
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Commission  as  to  the  extension  of  the  vaccination  age  of  infants 
should  be  accepted,  with  the  view  of  obviating  disadvantages  to 
which  the  vaccination  of  young  infants  is  exposed,  and  that  the 
age  might  be  extended  even  to  twelve  months  without  serious 
risk,  and  with  advantages  which  would  do  much  to  compensate 
for  such  risk. 

5.  That  it  is  expedient,  in  order  to  diminish  as  much  as 
possible  the  danger  to  the  community  of  a  number  of  unvac- 
cinated  children  growing  up  in  it  under  such  an  arrangement 
as  the  foregoing,  that  the  vaccination  of  a  child  should  not  be 
suspended  for  a  longer  period  than  four  years  from  its  birth ; 
that  at  the  end  of  that  period  or  upon  its  being  received  into 
any  school  or  other  place  for  its  education  or  maintenance,  its 
liability  to  vaccination  should  revive,  and  that  further  exemption 
from  such  liability  should  only  be  obtained  by  a  further  order 
for  suspension,  as  in  infancy. 

6.  That  it  is  expedient  in  view  of  the  fact  that  outbreaks 
of  small-pox  so  frequently  occur  amongst  those  who  have  been 
vaccinated  in  infancy,  but  have  not  rCsoewed  their  protection  in 
after  ye^;rs,  ajg^^Hthe^vidfoce,  contained  in  the  Report  of  the 
Soyal  Ccnhmission  as  to  the  protection,  which  re-vaccination 
confers,  and  as  to  the  desirability  of  such  renewal  at  the  end  of 
childhood,  that  re-vaccination  should  be  systematically  required 
of  all  children  at  public  elementary^  or  other  schools  about  the 
age  of  twelve  years,  in  the  same  way  as  primary  vaccination 
would  be  in  early  childhood,  under  the  conditions  suggested 
above. 

7.  That  it  is  expedient  that  there  should  be  more  effort  than 
has  been  hitherto  made,  both  by  official  and  other  means,  to 
inform  the  public  as  to  the  evidence  on  which  the  belief  as  to 
the  efficacy  of  vaccination  as  a  preventative  of  small-pox  rests  ; 
to  inquire  locally  into  allegations  of  mischief  produced  by 
vaccination,  and  to  expose  in  every  practicable  way  the  mis- 
conceptions and  fallacies  by  which  the  confidence  of  the  public 
in  vaccination  has  been  shaken. 

8.  That  it  is  only  just  that  in  all  matters  connected  with 
vaccination  procedure  there  should  be  as  little  distinction  as 
possible  between  rich  and  poor. 

The  order  of  procedure  involved  would  be  as  follows  : — 
(a)  The  parents  of  all  infants  would  be  required  to  have 
them  vaccinated,  and  would  be  formally  notified  to  that  effect, 
as  at  present,  but  the  period  within  which  this  would  be  required 
to  be  done  should  be  extended  to  twelve  months,  or  even  as  in 
Germany,  to  the  first  calendar  year  after  that  in  which  the 
child  had  been  bom,  except  in  case  of  the  prevalence  of  small- 
pox in  the  neighbourhood  of  the  child's  residence. 
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{b)  Any  parent  who  might  wish  to  be  relieved  from  this 
requirement  should  be  at  liberty  to  make  an  application  to  that 
effect  to  a  court  of  Petty  Sessions,  at  some  time  before  the 
expiration  of  the  statutory  period,  accompanied  by  a  formal 
statement  of  the  grounds  of  his  objection,  and  should  be 
granted  an  order  suspending  the  vaccination  of  the  child  until 
four  years  of  age,  on  payment  of  a  small  registration  fee  and 
with  or  without  payment  of  costs,  at  the  discretion  of  the 
Coui't,  regard  being  had  to  the  nature  of  the  objection  alleged, 
and  subject  to  the  right  of  the  Vaccinating  Authority  to  make 
an  application  at  any  time  for  the  supercession  of  the  order  on 
showing  cause  for  so  doing. 

(c)  If  any  parent  made  default  in  having  his  child  vaccinated 
within  the  statutory  period,  without  having  obtained  a  medical 
certificate  of  unfitness,  or  an  order  of  suspension,  he  would  be 
summoned.  After  hearing  any  gi'ounds  of  objection  which  he 
might  allege  for  being  relieved  for  the  time  from  compliance 
with  the  law,  an  order  for  suspending  the  vaccination  of  the 
child  would  be  made,  subject,  as  before,  to  the  right  of  the 
Vaccinating  Authority  to  apply  at  any  subsequent  date  for  an 
order  to  vaccinate,  on  showing  cause  for  so  doing.  The  defen- 
dant in  this  case  to  be  liable  to  pay  a  penalty  as  well  as  court 
costs  and  the  registration  fee. 

(d)  In  case  of  failure  to  appear,  the  magistrates  would  make 
an  order  for  vaccination,  the  disi'egard  of  which  would  be  fol- 
lowed by  the  same  consequences  as  at  present. 

(e)  On  joining  a  school,  whether  public  or  private,  or  on 
attaining  the  age  of  four  years,  a  child  would  become  liable  to  be 
inspected  by  the  appointed  official,  and,  if  not  found  to  be  effi- 
ciently vaccinated,  the  parent  would  receive  notice  that  the  child 
must  be  vaccinated  unless  a  medical  certificate  of  unfitness  or  an 
order  for  suspension  were  obtained  by  him.  Such  order  to  be 
obtained  in  the  same  way  as  in  the  case  of  infant  vaccination. 

(/)  Every  child  attending  a  school,  whether  public  or 
private,  or  on  attaining  the  age  of  ten  years,  to  be  liable  to 
be  re- vaccinated,  or  to  be  vaccinated,  as  the  case  may  be, 
subject  to  exemption  under  the  conditions  prescribed 
previously. 

(g)  The  Medical  Officer  of  Health  to  act  as  general  referee 
in  all  questions  connected  with  vaccination,  and  to  be  em- 
powered to  visit  all  schools  or  other  places  for  the  maintenance 
and  education  of  children,  for  the  purpose  of  inquiring  into 
their  condition  in  regard  to  vaccination. 


DISCUSSION.  453 

Major    Gbiffith    (Chairman    of    the     Sanitary    Comuiittee    of 
Gloucestershire)  said  that  he  should  not  have  presumed  to  take  part 
in  the  discussion  had  he  not  heen  invited  to  do  ho  hy  Dr.  Bond. 
Gloucestershire  had  not  appointed  a  M.  O.  H.,  so  on  him  devolved 
the  whole  of  his  statistical  work  and  he  could  claim  to  speak  with 
some  knowledge  of  the  sanitary  condition  of  that  County.     It  might 
have  been  thought  that  Gloucestershire  would  have  profited  hy  the 
great  object  lesson  of  the  recent  epidemic  in  the  City ;   but  the 
contrary  was  the  case,  and  it  was  now  more  anti-vaccinationist  than 
ever.     The  Municipal  Elections  in  November  1896  were  contested 
upon  this  very  question,  and  in  every  instance  the  anti-vaccinationist 
was  returned.     At  the  recent  School  Board  Election  Dr.  Hadwin,  the 
leader  of  the  anti-vaccination  movement  in  the  City,  was  returned  at 
the  head  of  the  poll.     It  was  not  to  be  supposed  that  the  people  of 
Gloucestershire  were  all  to  be  included  in  the  ranks  of  those  whom 
Professor  Corfield  had  termed  vjnorant  persons.    Their  rejection  of 
Tacdnation   was   due  more  to  the  manner  and  the  circumstances 
imder  which  it  was  forced  upon  them  than  to  objection  to  the  thing 
itself.     Sanitary  Authorities  are  of  but  little  avail  in  enforcing  a 
coercive  measure  which  is  irritating  to  the  electorate.     The  trumpet 
of  the  Local  Government  Board  gave  but  an  uncertain  sound  and  in 
those  few  cases  where  defaulters  ^\•ere  brought  before  the  courts  the 
ina^strates  largely  availed  themselves  of  their  discretion  under  the 
Act  and  refused  to  convict;  in  cases  where  they  did,  the  penalties  were 
xiofc  enforced.     Con8e<iuently  throughout  Gloucestershire  the  Vaccina- 
tion Acts  had  become  a  dead  letter  and  a  generation  was  springing  up 
entirely  unprotected.     The  Local  Governmt^nt  Board  Inspector  had 
told  him  that  a  similar  state  of  things  prevailed  generally  throughout 
the  South  Midland  District.     He  thought  that  Dr.  Bond's  suggestions 
to  disarm  objectors  by  removing  those  features  in  compulsory  vaccina- 
tion which  pressed  hardly  upon  parents  were  wise  and  practical.     As 
<in  instance  of  the  advantage  of  the  school  age  for  vaccination  he 
t&entioned  the  case  of  a  Gloucester  man,  a  pronounced  anti-vaccina- 
tionist, who  removed  to  the  United  Stat<»s  at  the  time  of  the  epidemic. 
lie  sent  his  children  to  the  public  school  and  to  his  great  indignation 
they  returned  home  vaccinated.     Ho  waited  upon  the  school  master 
to  remonstrate — there  was  a  brief  struggle — and  he  too  was  vaccinated. 

Dr.  F.  Vaoher  (M.O.H.,  Cheshire)  had  very  much  pleasure  in  rising 
to  support  the  recommendations  made  by  Dr.  Bond.  Speaking  as  a 
Medical  Officer  of  Health  of  long  experience,  and  also  as  a  public  vacci- 
nator of  many'  years  practice,  he  could  say  he  was  in  accord  with  every 
one  of  the  recommendations  which  had  been  made.  Dr.  Bond  had 
referred  in  going  over  the  report  of  the  Royal  Commission  to  nearly 
every  matter  of  importance,  but  there  was  one  matter  he  (Dr. 
Vacher),  would  like  to  emphasise,  which  he  thought  had  not  received 
sufficient  attention.  That  was  the  proposal  of  the  Commission  that 
henceforth  vaccination  should  be  in  charge  of  the  Sanitary  Authority, 
They  knew  that  at  present  it  was  placed  in  charge  of  the  Poor  Law- 
Authority,  the  Guardians  appointing  the  vaccinators  and  arranging 

VOL.   XVIII.      PART    IV.  -  OQ 


« 


454  REPORT   OF    ROYAL   COMMISSION   ON   TACCINATIOX. 

I 

the  salaries,  and  everything  in  fact  resting  on  them.  In  order  to  see 
that  the  vaccinator  did  his  duty,  and  that  the  Guardians  were  in  no 
\v«y  remiss,  there  must  be.  some  sort  of  supervising  authority.  The 
Royal  Commission  thought,  therefore,  that  vaccination  would  be  done 
a  great  deal  better  if  it  was  carried  out  under  the  control  of  the 
Sanitary  Authority.  At  present,  to  take  a  single  instance,  the  Local 
Government  Board  exercised  its  control  by  means  of  a  staff  of  In- 
spectors who  were  not  equal  to  the  amount  of  duty  which  they  were 
called  upon  to  discharge.  The  result  was  that  an  Inspector  was  called 
upon  to  investigate  an  epidemic  of,  say,  typhoid  fever  in  one  place, 
an  epidemic  of  typhus  in  another  place,  and  an  epidemic  of  pneumonia 
perhaps,  in  a  third  place,  and  then  he  was  told  to  exercise  supervision 
over  the  vaccination  of  one  or  two  counties,  in  fact  to  fill  up  his  time 
by  inspecting  the  vaccination  stations.  Such  routine  work  brought 
with  it  no  kudos.  But  if  an  inspector  traced  to  its  source  an  out- 
break of  diphtheria  or  typhoid  fever,  a  printed  report  was  issued  and 
sent  round  to  the  medical  press,  and  he  got  a  good  deal  of  credit  for 
the  skill  shown.  The  result  was  that  the  inspector's  time  was  devoted 
mainly  to  the  discovering,  or  to  attempting  to  discover,  the  origin  of 
epidemics,  and  that  when  he  came  to  inspect  vaccination,  he  paid  the 
stations  a  visit,  say,  once  or  twice  in  two  years.  As  a  public  vacci- 
nator he  knew,  as  a  fact,  the  inspector  only  came  round  at  long  inter- 
vals. If  the  recommendations  of  the  Eoyal  Commission  were  carried 
out,  the  supervising  authority  for  vaccination  would  probably  be  the 
county  authority,  and  the  county  medical  officer  would  be  charged 
with  the  inspection  of  vaccination.  This  officer  would  easily  be  able 
to  accomplish  the  task  of  inspection  of  the  different  stations  at  least 
four  times  a  year.  The  result  of  more  frequent  inspections  would 
undoubtedly  be  that  vaccination  would  be  done  much  more  efficiently 
than  it  was  now. 

The  President  of  the  Congress,  (Dr.  Farquharson),  thought 
tliHy  had  had  a  very  excellent  paper  from  Dr.  Bond,  who  had  taken 
a  very  great  deal  of  trouble  and  waded  through  an  enormous  mass  of 
blue-books  to  present  them  with  his  conclusions.  The  result  of  such 
labour  must  be  to  materially  assist  the  framing  of  legislation  for 
carrying  out  desirable  improvements.  In  whatever  they  did  they 
must  remember  that  it  was  desirable  that  they  should  take  the  general 
sense  of  the  community  along  with  them,  and  try  to  get  the  public 
to  have  faith  in  their  methods.  The  recommendations  of  the  Koyal 
Commission  seemed  to  him  to  be  of  a  very  practical  character.  In 
ref^ard  to  the  imposition  of  repeated  penalties  he  pointed  out  that  it 
was  already  in  the  discretion  of  the  magistrates  whether  such  penal- 
ties should  be  imposed  or  not,  and  he  thought  it  was  a  matter  that 
might  be  left  to  the  authorities.  He  entirely  agreed  in  the  desira- 
bility of  postponing  the  age  of  vaccination  to  a  certain  point  because 
there  were  difficulties  in  the  way  of  persuading  mothers  to  think 
there  was  no  harm  in  the  sores.  The  suggestion  as  to  the  re-vacci- 
nation of  schools  was  very  important,  and  in  regard  to  public  vacci- 
natinn  he  thought  that  everyone  should  have  the  opportunity  of 
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being  vaccinated,  if  he  chose,  with  calf  lymph.  He  attached  very 
great  importance  to  the  preservation  of  the  vaccine  lymph  with 
glycerine.  Strict  precaution  in  this  matter  had  not  always  been  used. 
In  his  own  family  he  had  suffered  a  good  deal  from  vaccination.  He 
lost  a  relative  by  vaccination  improperly  performed.  The  lymph 
having  gone  wrong,  blood  poisoning  was  set  up.  He  thought  it  was 
a  fact  that  vaccine  matter,  preserved  in  glycerine,  was  not  only  anti- 
septic, but  its  antidotal  qualities  were  not  decreased,  but  actually 
increased.  They  had  had  a  good  paper,  and  he  hoped  the  discussion 
would  be  a  good  one,  and  one  noted  throughout  the  country. 

Dr.  J.  Clabe  (Hanley)  said  there  was  one  alteration  that 
be  was  pleased  to  hear  recommended  by  previous  speaiser^,  and 
that  was,  to  raise  the  age  from  three  months  to  six,  as  the  time 
within  which  vaccination  of  infants  should  take  place.  It  would 
lessen  the  risk  of  transmitting  disease,  or  of  having  diseases 
that  have  nothing  to  do  with  it  put  down  to  vaccination.  There 
should  be  a  definition  of  what  successful  vaccination  was.  At  present 
a  public  vaccinator  was  instructed  to  vaccinate  in  not  less  than  four 
places,  and  it  is  well  known  that  for  proper  protection  fn)m 
small-pox,  four  insertions  are  necessary.  There  was  a  class  of  private 
practitioners  who  made  a  habit  of  vaccinating  with  only  one  in- 
sertion. Such  imperfect  vaccination  brings  the  operation  into 
disrepute,  as  it  is  not  an  efficient  protection  against  small-pox.  The 
general  public  would  find  out  the  necessity  for  vaccination  when  they 
were  divided  into  two  camps — a  non-vaccinated  and  a  vaccinated 
camp — without  having,  as  exists  now,  a  third,  that  was,  an  imper- 
fectly vaccinated  one. 

Dr.  Woodcock  (Leeds),  though  a  believer  in  vaccination,  per  se, 
was  not  surprised  at  the  popular  objection  to  vaccination  as  at  present 
carried  out.  He  wondered  how  people  had  put  up  with  it  for  so 
long.  Mothers  had  to  go  at  inconvenient  times  to  the  vaccination 
office  with  their  children  and  sit  in  dense  crowds  at  all  times  of  the 
year.  Possibly  there  were  epidemics  prevalent  and  the  children 
were  vaccinated  from  others  of  whom  perhaps  nothing  was  known, 
and  most  important  of  all  the  youngsters  were  not  seen  again  for  a 
week,  during  which  period,  as  the  President  had  said,  all  kinds  ot* 
accidents  might  happen.  That  he  thought  explained  the  objection 
felt  by  a  great  many  parents,  while  another  reason  for  the  unpopu- 
larity of  vaccination  was  the  position  of  medical  men  on  the  question. 
Medical  men  as  a  body  were  scornful  of  all  arguments  put  forward  by 
the  other  side.  The  fact  was  that  they  themselves  had  been  for 
generations  inoculated  with  Jennerism,  and  naturally  people  who  had 
not  had  this  advantage  were  jealous  of  the  way  in  which  medical  men 
looked  upon  the  subject.  Medical  men  were  a  most  honourable  but 
a  most  tyrranical  body  of  socialists  always  ready  to  inflict  upon  others 
laws  believed  in  and  carried  out  by  themselves. 

Mr.  James  Diok  (Chairman  of  the  Health  Ck)mmittee  of  Glas^o\v\ 
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felt  it  to  be  his  duty  to  say  something  on  the  subject.  His  only  fear 
was  that  his  observations  would  be  of  such  a  slight  character  that 
they  would  tend  to  the  weakening  of  vaccination  in  the  country 
north  of  the  Tweed.  A  few  years  ago  in  Glasgow  there  was  a  very 
considerable  epidemic,  and  they  persuaded  the  people  to  have 
vaccination  performed  on  them,  and  the  Sanitary  authorities  spent 
between  31st  May,  1892,  and  31st  May,  1893,  a  sum  of  Xl,340  on 
Small-pox  prevention,  principally  vaccination  and  re-vaccination. 
The  principal  items  of  this  expenditure  were  : — 

Lymph  . .          . .          . .          . .          . .  £44S 

Fees  to  private  practitioners    .                        . .  192 

Fees  to  prison  surgeons           . .                      . .  262 

Payment  to  lodging-house  proprietors  361 
Payment  to  parties  who  on  account  of  vac- 
cination were  unfit  for  work            . .  27 

Board  or  free  lodgings  for  a  week  to  every  lodger  in  the  Corporation 
Lodging-houses,  the  cost  being  borne  by  the  Lodging-house  Com- 
mittee. At  the  same  time  they  paid  to  the  medical  men  connected 
with  tbe  prisons  Is.  for  each  prisoner  vaccinated.  They  felt  con- 
siderable alarm,  however,  in  regard  to  the  tramp  population, 
recognising  the  danger  which  attended  from  going  about  from  place 
to  place,  especially  if  they  were  not  properly  vaccinated.  There 
were  a  good  many  lodging-houses  in  Glasgow,  and  they  induced  the 
inmates  to  allow  themselves  to  be  re-vaccinated,  giving  them  in 
return  a  week's  free  lodging ;  and,  if  at  the  end  of  that  time  they 
were  unable  to  work,  they  were  paid  Is.  per  day  for  one,  two,  or 
even  three  days.  Only  on  the  previous  Monday  he  had  signed 
documents  for  the  payment,  one  for  £4  and  the  other  for  X3,  for 
re-vaccination  carried  out  on  prisoners.  This  work  was  done  five 
years  ago,  and  they  had  just  started  the  same  thing  again  when  they 
were  threatened  with  another  outbreak.  The  first  case  was  reported 
on  the  30th  of  May,  and  the  highest  number  reported  since  on  any 
day  was  28  ;  a  very  small  number  indeed,  and  a  result,  he  thought, 
of  the  re- vaccination  which  was  done  five  years  ago.  He  beliered 
that  they  would  stamp  out  small-pox  in  Glasgow.  In  regard  to  the 
carrying  out  of  vaccination,  he  thought  it  well  to  have  calf  lymph, 
but  vaccination  should  be  accepted  completely.  As  a  layman  he 
thought  they  seemed  to  be  somewhat  "mealy-mouthed"  in  the 
matter.  In  the  west  of  England  they  were  generating  a  state  of 
things  which  was  a  danger  to  the  whole  community ;  and  for  the 
protection  of  the  national  health,  he  thought  a  considerable  amount 
of  pressure  ought  to  be  brought  to  bear  upon  those  who  objected  to 
vaccination.  They  were  few  in  number,  but  they  were  noisy.  He 
thought  that,  witli  the  exception  of  one  or  two  here  and  there,  there 
would  be  no  difficulty  in  carrying  with  them  the  voice  of  the  people. 
"  A  stout  heart  for  a  stiff  brae,"  as  they  said  in  Scotland,  and  he 
thought  in  the  portion  of  England  already  mentioned  the  people 
needed  stiffening.  He  thought  that  conference  would  help  to  stiffen 
them  ;  and,  if  they  took  to  the  work  in  courtesy,  they  would  carry 
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it  through.  Some  of  them  were  old  enough  to  remember  wliat  a 
number  of  people  they  met  in  the  street  whose  faces  were  pitted 
■with  small-pox,  and  now  they  were  happy  to  say  that  such  a  thing 
was  almost  unknown  in  England.  Let  them  work  on  in  the  deter- 
mination that  whatever  scourge  might  ravage  the  country,  that  this 
terrible  disease  of  small-pox  should  not  be  allowed  to  do  so. 

Dr.  Beysrtdge  (Aberdeen)  said  the  last  speaker  but  one  had 
referred  to  the  tyrannical  conduct  of  medical  practitioners  in  connec- 
tion with  vaccination.  He  thought  the  speaker  scarcely  appreciated 
the  exact  circumstances  under  which  the  State  action  was  brought 
into  play.  They  had  a  duty  to  protect  the  community  against  the 
unprotected  child,  and  secondly  to  prott^ct  the  child  against  its 
parents'  ignorance.  Jt  was  quite  true  that  practitioners  treated  with 
80me  contempt  the  arguments  which  were  used  against  vaccination ; 
but  on  the  other  hand  he  would  point  out  that  when  they  looked 
into  the  facts  and  compared  the  statistics  and  arguments  in  favour 
of  vaccination  with  the  flimsy  case  put  forward  by  their  opponents, 
it  was  rather  natural  to  be  a  little  contemptuous.  Dr.  Farquharson, 
he  thought,  would  agree  with  him  that  it  was  the  general  experience 
of  sanitary  and  medical  practitioners,  that  while  undoubtedly  there 
were  certain  risks  attending  the  carrying  out  of  vaccination  as  there 
were  in  every  minor  surgical  operation,  these  risks  were  infinitesimal. 

Dr.  Fabquhaksox  :   Yes. 

Dr.  Bbvbeidge  (continuing) :  As  to  the  risk  attending  vaccination, 
he  might  say  that  he  had  had  cases  under  his  own  observation  where, 
owing  to  carelessness,  a  number  of  children  were  vaccinated  from  a 
syphilitic  vaccinifer,  and  it  was  found  that  not  a  single  case  of 
syphilis  occurred,  so  that  the  risk  was  infinitesimal.  In  regard  to 
the  carrying  out  of  the  law  he  quite  agreed  that  the  body  to  be 
charged  with  its  administration  should  be  the  local  authority,  which 
was  in  every  way  a  suitable  body.  He  must  confirm  what  had  been 
said  by  his  friend  Mr.  Dick  as  to  the  danger  of  weakening  the 
position  of  vaccinationists  in  Scotland,  arising  from  the  report  of  the 
Commission.  The  public  did  not  appreciate  the  significance  of  the 
report  as  supporting  vaccination.  He  would  draw  their  attention  to 
the  fact  that  only  those  who  entered  the  inquiry  with  a  strong 
feeling  against  vaccination  had  adhered  to  their  view,  every  one  of 
the  indifferent  members  had  agreed  as  to  the  efficacy  of  vaccination 
and  that  appeared  to  him  very  strong  evidence  in  its  favour.  In 
Aberdeen  they  had  had  an  unfortunate  experience  owing  to  the 
report  of  the  Commission,  it  having  been  decided  that  pending  future 
legislation  no  action  should  be  taken,  although  he  should  have 
thought  that  public  men  would  have  understood  that  legislation  did 
not  necessarily  follow  the  report  of  the  Royal  Commission.  The 
Parish  Council  of  Aberdeen  had  resolved  to  suspend  the  operation  of 
the  vaccination  laws.  Speaking  as  a  general  medical  practitioner  he 
wished  to  drive  home  the  argument  in  favour  of  taking  the  practice 
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ft  -arrrranim  (ur  ic  litt  iaaktf  zi  tb^  private  {vactitioner  and  putting 
hdj  r  iitr  lamzS'  nr  1Il^  ^limiir  TBCtssaScr.  He  himself  felt  he  had  to 
j»r«*  Tit  ivT^oc  IT  -r*>*  rbf  TMnfci  w«it  elsevhere.  Medical  men 
«  -r*s  -3t  2*s-«nD-^  jt  '^.'•jiZiaiLir  f:rw^  azvi  could  acareelv  resist  them. 
III  TurmwTT  .r  nis«>  Mrcimasjsi  ht  M^TXted  the  case  of  the  Aberdeen 
J-iinir  rft?Q«ii«7^  S:im^  j^ar*  ar.-*  T^ccxnation  was  carried  out  by 
4?-*:^?^^^  Ti*-iiiaL  nfik^frs.  wii:  r,vi  iftKT  rants  day  by  day,  but  during 
~atf  iS!C  ?f>F  jc-«?ic^  nif«  laf  iift£  Taccaasion  carried  out  by  a  public 
Trm.-^.'uxsfCjr  jc  Tiif  .m-ovfizsiirr.  IW  Rsoh  bad  been  a  great  fall  in  the 
Mmu^rT  iz  rKie;^  agtfi><:3ir  -rr  iMxananon  at  the  dispensary,  its 
inu«.Qiiific*cj  >rui]£  niif  7«*  3>eg«asigd  cficiency.  He  would  not 
jtijovc^  ritf  jnmitscuiL  ic  rjjnajadiv  peiiahie$«  and  at  the  same  time 
!»r  \  xmu,  iktf  ^  <%ff  jvo&f  ?tKtftxiZK&  vlief«  it  was  practicable.  They 
UMi  ^cr-nnr  *ic-^:a.-ffTT«c;i 'n >g  jqarisanoits  very  few  but  very  active, 
U3\i  r  rit;;'  «^f*f  ^  ^cs!?y  ixro  aw  propasaL$  for  exemption  in  a 
>ni,:»tf  itf^-iinca;!!:  J«r  ii*  Tiftr-E*^  Ae  n»alt  would  be  that  their 
/gcvcvacs  ^;aa£  nadc^  a  ~20ii$e--?«>4icfi!e  canxas,  and  would  stir  up  a 
"^ic.r.'a^  .'cgv-tfttzm;.     H^  ^cauizjc  V  g-^d  to  know  if  that  view  was 


1>  J  ^--rr^s^.viia  OjLxrBcv  ^Leeds>  veir  cordially  supported 
V2t:  7vwiiL3Wfriaid:Gj*  X  ii*  rrvcftL  Dr,  Bond.  Xot  many  weeks  ago 
Z2r.  vToii.-:!.-!-.  .c  ziijcf  YcK-^irv  Braaeii  ol  the  Society  of  Medical 
i^>ifi,.w.7^  .'C  Hfttk^a  iiricvc  liir  pciV^ie  vaccinators  of  Leeds  to  meet 
zbK'jL  jz  vVc:'?:fc^co?  :it  :iis^  sir>vc»  Some  of  them  put  before  the 
x»:«:  crjT^r  ^-r^  SftayKT  zh^i  saoK*  rr.'CxxKtioD^  as  had  been  thrown  out  by 
IV-  ivc?i-  >c:  ^a^f  7  xvctai  tbei&eft^^rvss^  ia  a  very  small  minority.  Most  of 
ia*T  rcrix-  v*kXfai:ocs  wvre  ia  tav\xir  «>f  the  law  as  it  stood  at  present 
a:;-;.  **  .ri::-c  rcc  j^^cvfc  tv?  any  pcoMsad  for  extending  the  age  or  the 
r^uki-i::«;£i  .*:  r*fcjj:ae<w  He  vl^-  Cameron)  was,  therefore,  very  glad 
tv  fv.'i  :j.»:  :r-f  r«:c::.rvr  oi  "h-e  preia^nt  meeting  ^"as  absolutely 
vCt-rw^^*:.  Mrxiical  zik'cl  were  ians^h-  to  blame  for  the  "impasse" 
>*  Ix-i  :]!•:•  T  buki  vvr.:«e  tv^  Tbey  Lid  been  content  to  rely  too  much 
.:Cil  ccrl  ;:»>>:  2:^:*.:  u:>5ead  of  using  their  influence  to  persuade 
yecr-^  to  i^:**  :h-ir  ocilor^n  rKvinated.  He  took  exception  to  the 
revvmrii-encariorL  in  Dr.  Ix>txr5  paper  which  would  require  objectors  to 
^^.vii-jkii'.Ki  to  iT.^  S*:'ore  the  mjk^<t raters  rather  than  before  the  local 
;ftu:honty.  He  thought  that  wvHiId  l^  a  mistake,  as  if  the  cases  came 
before  the  niair^rnire:?  there  would  be  counsel  appearing,  and 
ri^'r.^arioiial  r^^j.vrt>  would  be  published  in  the  newspapers.  Whereas 
iz  they  were  ro  civ>  the  \*vrk  **iti  camera**  before  the  local  authority 
jvr^uasioa  would  have  more  iiitfuence  and  they  would  do  more  good 
than  by  i:oiiig  into  ojvn  court.  There  was  another  way  in  wliich 
go*^xi  miirht  K*  dime,  and  by  which  they  might  have  compulsion 
without  vx>m:  ul5iv>n.  Thev  knew  how  necessarv  it  was  that  in  a 
bouse  where  a  case  of  small-pi>i  had  occurred  they  should  carry  out 
vaccination,  and  in  a  large  number  of  cases,  where  they  had  a 
practitioner  who  would  take  the  trouble,  they  got  that  done,  but 
where  he  would  not  they  did  not.  In  Leeds  some  years  ago  they  had 
a  con^derable  number  of  t^se>  and  what  they  did  «as  this;  they  took 
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the  pfttients  to  the  bospital  and  then  asked  the  people  to  remove  to 

cottages  provided  for  them,  while  their  clothes  were  beins;  disinfected. 

Then  the  resident   medical  officer  at  the   hospital   (l)r.  Pearsun) 

persuad«'d  those  people,  with  few  exceptions,  to  agree  to  rt?-vaccina- 

tion.    There  was  another  difficulty,  however,  namely,  the  sore  arm 

which  occurred  when  they  were  vaccinated  with  calf  lymph,  but  the 

Corporation  came  to  the  rescue  and  paid  the  people  part  of  what  thry 

would  have  received  in  wages.     They  kept  them,  boarded  them,  and 

paid  them  half  what  they  would  have  earned  for  the  period  they  were 

in   quarantine,  and   so  they   were  able  to   pnivent  the   outbreak 

spreading — a  most  important  thing  in  Leeds  where  clothing  was  sent 

away  to  all  parts  of  the  world.     An  epidemic  such  as  occurred  at 

Sheffield  would  have  ruined  Leeds. 

Dr.  J.  F.  J.  Stkes  (London)  said  he  wished  to  look  at  the  question 
from  two  important  points,  the  standard  of  vaccination  and  tlio 
titandard  of  compulsion.  Firstly,  they  had  not  yet  had  proi)er  and 
complete  vaccination.  The  gentleman  from  Aberdeen,  who  had 
spoken,  put  that  strongly,  and  everyone  knew  how  difiicult  it  was  t(^ 
get  clear  and  precise  information  as  to  the  facts.  There  was  a  large 
amount  of  vaccination  which  was  not  really  vaccination,  so  that  the 
first  thing  they  had  to  do  was  to  get  a  standard  of  vaccinaticm,  and 
that  he  placed  before  everytliing  else.  The  law  should  set  out 
clearly  what  "vaccination"  really  meant.  Let  them  once  get  a 
definite  indication  of  what  was  required  to  be  done,  and  the  use  of 
calf  lymph,  and  they  would  have  gone  a  large  way  towards  fighting 
successfully  the  battle  against  small-pox.  Secondly,  in  regard  to 
compulsion.  He  rather  looked  upon  the  report  of  the  Itoyal  Com- 
mission as  a  superficial  view  of  the  case.  He  would  tell  them  why. 
When  vaccination  was  first  introduced  what  was  it  that  made  people 
get  vaccinated?  Vaccination  was  not  an  operation  which  one 
underwent  from  choice.  The  reason  why  people  sought  it  in  the 
early  days  was  because  small-pox  drove  them  to  it.  Then  a  little 
later  they  asked  themselves,  "  Why  wait  for  small-pox  to  make  us 
get  vaccinated  ?  *'  and  so  they  reached  anti-epidemic  vaccination,  and 
then  compulsion,  which  was  made  stronger  and  stronger  until  tliey 
reached  the  present  position,  and  now  they  are  gnidually  sliding 
back  again.  At  present,  the  question  was,  were  they  going  to  have 
compulsion  by  the  dread  of  small-pox,  or  compulsion  by  legal 
penalties,  or  compulsicm  by  militant  force,  that  is,  were  they  going 
to  the  extent  of  which  Earl  Percy  spoke  at  Newcastle  last  year, 
when  he  said  that  the  only  form  of  ultimate  compulsion  was  the 
taking  of  the  child  from  the  mother's  arms  and  actually  vaccinating 
it.  It  was  a  question  therefore  for  the  public  of  this  country  to 
decide  as  to  what  form  of  compulsion  should  bo  established.  The 
medical  profession  had  stood  aside  on  this  part  of  the  question,  but 
they  could  scarcely  find  a  medical  man  now  who  did  not  ex[)ress  an 
opinion  in  favour  of  some  form  of  compulsion,  as  they  would  have 
small-pox  introduced  into  the  community  if  they  did  not  vaccinate. 
He  did  not  want  the  heart  of  the  matter  to  be  frittered  away  in 
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ofriiL*  Jt*-  r:  -Fit^ratrr.  fsr  iz:§txnee.  tia^  siioald  IfflTt  a  written  or 
mtfi*  L  '  *r^iw  fCjc-!nii^':  ':et-3c«^  toe  xaexsccmce;^  in  case  o£  pcoeecution, 
Mn  iif-  vij.i*?i  -jftoi  ti>  3»»  bL  a  aion*  phiioeopiiK"  «pim  tfae  qu«:»tion 
:c  1JH>  ?:jrxL  ijiku  rcaLpil*T^:-c  ^^olti  tike.  3nd  ct^peaaDr  to  mge  thst 
3:  -siiriLJL  ":e  &  irrai.  Tnrr?:  those  wiio  prartMe  pf^j^vntire  medkine 
I'liui.  'timziiitiiii  It:  jLYeccicip*.  Bnedj  pot.  m«e  pemttsion  is 
ii*^±t'^^  w-  >**:|:tH-  iT--  iifjc  v^tfccGUiHi  tor  pdeasare.  bat  tor  f«mr ;  the 
riiijj  ♦^-'^rrjxfcl  ziLrajse.  iirr*t:p*-  i*  f«>mr.  sad  the  onlj  question  to 
Qii!![i:if-  >  i^tt  izzic  :t  f-e^r.  v^^eibrr  is  b  to  be  dkekse,  disqualifications, 
Ttsnu::!^-  :r  ji^mzoL  f  :rce.     Hiif  s  wiai  ba»  to  be  decided. 


«*. 


V     . 


I»L  Cz.:ri:^  Wj.!3as  Harx-at  Officer  of  Health,  Soothend-on- 
Sr^  suit  iH-  "laii  be>r!i  TrTj  3IO.-C.  stTOck  widi  the  tesiarks  of  Major 
♦^jfinjrK  Ht  i!:j:*2ri.':  :&fj  3i^t  leamagreat  les^OQ  from  vhat  had 
r»f*-^  slji  izi  r*c*!r^»:>>r  li:.  G>:-cKe*ter.  He  cocsidervd  a  change  in  the 
itv  -mn?.  -Ufityz  ^-i^lit^  i:c  zhpT  pnetsent  system  wa*  most  onsatisfac- 
T^ir- ,     A-  Trejtf^ri  xer^ir  wk::  acd  said  taey  vanted  their  <^ildren  to 

V  •liT'^'imi^c'f  irni  zi?:c;L!a?n«L  simplr  in  one  place,  and  when  they 
f-tLZji  r:  iL:i>:  re  r-roe  in  ijcr  rie-r  said  ther  would  not  consent,  as 
z**ij  i^tt^  ;■:'  iDri£i:aZ  ^jmctitioQers  who  only  did  one.  He  thought 
I'liL:  -lji£?crk*ifc  vsf-r  ri**re!«y  which  existed  for  a  public  vaccinator  to 
>  ! . -n  T*^,"izA:D:ci  fb.-^-i  W  soiely  entrusted.  Another  thing  was 
i>^:  iij^onL  idk-chicorTs.  as  a  rcie.  had  treated  arguments  raised  by 
■:t  7»:ofCL':5  :c  'i^a^sirAiScG  a*  worthiest.    It  was  impossible  to  be  blind 

:"f  rj»:^  ibi^  fT-^ii:">  bad  been  transferred  through  Taodnation, 
i  ':•*  :':T»-i  liiii  lir  ZDc^-al  profess^ion  would  see  the  desirability 
ULt-T^  :  -.':3*  c-rdrLS:-!:  E>:we  ^erioosiv,  becanse  there  was  no  doubt 
z'l^  j^  rxti  .rfc?^  ^>^ji  he  made  (Xit  for  laccination,  and  thus  it  might 
S  -r-T.»:o-<sfcrr  :o  i::c^r«  sr.'jch  in  the  way  of  compulsion. 

!>  A?r:  y  Ursx-^r.iII  ■  raipbasised  the  importance  of  effective 
'*7:-vV  -  J.:  -v. .  Vi^.-v'-irjiiS:  r.  \iiTh  only  one  mark  could  not  be  con- 
>,::--•.;  :     .••:r:.«:  .  r.  i-.  r  :ba:  d-rscri^tion.    Their  friend  from  Aberdeen 

* 

>wl  -- :  rrivi  :.  :iT-  ec:r:cr:i>c  forvvs  of  which  medical  men  were  the 
>;:.:>.     ;::    :>-e  >-.>^er' would  aLo  advocate  the  transfer  of  the 

V  u-Ty  ,:  V ;,:  . :  v^so.^ir.iiicr.  lo  the  sanitary  authority  and  a  public 
V -^'^ V r.  A>  : .*  .V r.' :  ;:>:•  >r.,  be  never  heard  of  anv  individualistic  radical 
\^  /  :".  -C-.:  '^it  wht-r.  a  ca>e  of  small-pox  occurred  the  sanitary 
*:.*,>, ::}  .  .\:*:  r..:  :-»  cv^xpulsorily  intervene  to  prevent  the  spread 
X*:  :'. ;  vV><:Ax  :o  :r.e  vv:r.n: unity,  and  he  asked  therefore,  why  they 
n':^v'v...;  v..-:  :v.:<T:ere  >:!*vreHand  as  a  preventive?  In  his  district 
:"  ;  ^,  K\.:  Xvr.  s;>tTr/.  o^tbr^-aks  since  1S74,  yet  in  no  case  had  the 
n:va/  :x  \  >vrt  A.i  :rv:v.  xho  house  where  it  fii^t  broke  out,  a  result 
*  vt.^v  .\  viv.r  :o  :Vo  r>-vt^sti\e  action  of  the  sanitary  authority,  who 
h.i.*^  :u:  v^!/.v  vtTtvr^t >  iM^littd  each  case,  but  latterly  had  provided 
NVft  *  '.\v,\rh  'x^r  :ro  oarrvirc  out  of  re-^iwrcination,  and  had  also  taken 
t^,^'  p:\v;»v.:^^n  v*:  :T\^ji::::i:  any  hv>uses  \i"ithin  a  certain  radius  of  the 
uwvuv*  hv^iiSK*  a^  S  :i:c  j^^^ibly  infected,  and  so  far  as  they  could,  of 
h^Mi^^  oxxTvKviv  \avv:r.atevi  within  that  area. 

Pk\  K\  Sitviv^N  vlVsidont  of  the  Society  of  Medical   Officers  of 
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Healtlj^)  expressed  bis  best  thanks  to  Dr.  Bond  for  the  able  argii- 
mentts  which  he  had  put  before  them,  lie  iAt  it  had  instructed  all 
of  them,  and  enabled  them  to  see  the  matter  clearly.  The  question 
^  >>t?!en  long  before  him  (Dr.  Bond)  at  Gloucester,  where  it  appeared 
that  they  had  such  unusual  difficulty  in  carrying  out  the  vaccination 
laws,  For  his  own  part,  he,  Dr.  Seaton,  did  not  understand  fully  the 
'^•^Us  of  this  oppostition.  It  was  certainly  dispiriting  to  hear  the 
tthairiiian  of  the  Gloucestershire  committee  saying  that,  notwithstand- 
ing their  recent  terrible  visitation,  there  still  existed  so  much  opposition 

.  \*ccination.  Despite  that  circumstance,  however,  he  hoped  that  a 
fJ^Uar  feeling  would  not  prevail  in  many  other  parts  of  the  country. 
^  expressed  his  concurrence  with  Dr.  (Cameron,  and  he  thought  that 
'''^t  might  be  appropriately  termed  Medical  JSanitary  Organisation  (as 

®  endeavoured  to  explain  in  the  address  which  he  gave  to  the  Confer- 
*n  ^  of  M.O.H.)  was  a  powerful  auxiliary  to  some  form  of  compulsion 
^  primary  vaccination.  Perhaps  there  he  was  a  little  at  variance  with 
^^»  Bond.  The  recommendations  of  Dr.  Bond  were  so  carefully 
Y^ught  out,  and  so  very  exhaustive,  that  anybody  speaking  imme- 
^tely  after  him  would  hesitate  to  criticise  them  adversely.  At  the 
^tne  time  it  was  plain  that  they  involved  the  concurrence  of  three 
^^fferent  classes  of  persons,  first  of  the  magistrates,  thtm  of  the 
Educational  authorities,  and  lastly  of  the  body  he  was  then  represent- 
^'^,  the  medical  officers  of  health.  He  hardly  liked  to  speak  with 
Authority  at  the  present  moment,  because  they  had  themselves  issued 
^^Pculars,  with  a  view  to  obtaining  the  opinions  of  all  their  branches 
Upon  the  various  points,  and  they  had  not  yet  made  up  their  minds. 
Dr.  Bond  seemed  rather  impatient  of  the  attitude  of  the  medical 
officers,  but  he.  Dr.  Seaton,  claimed  for  their  position  that  it  resembled 
one  of  "  masterly  inactivity.*'  There  was  surely  no  such  great  huny 
to  alter  Acts,  which,  on  the  whole,  had  work(»d  well  for  many  years, 
and  as  to  the  beneficent  operation  of  which  a  Royal  Commission  had 
testified,  after  an  investigation  lasting  for  seven  years.  "When  they 
began  tampering  with  the  law  there  was  no  saying  where  they  would 
end,  and  therefore  he  thought  it  was  a  wise  remark  of  the  President 
of  the  Congress,  and  one  worthy  of  the  greatest  consideration,  that 
if  they  made  any  alteration  of  the  law,  the  alteration  should  be  as 
simple  as  possible,  and  in  the  direction  of  lengthening  the  time  during 
which  vaccination  could  be  carried  out.  Dr.  Farquharson  had  already 
pointed  out  what  was  done  in  Germany,  a  child  need  not  be  vaccinated 
before  it  was  one  or  two  years  of  age.  If  this  plan  were  adopted  a 
great  deal  of  the  opposition  that  was  at  present  raised  by  parents  to 
the  carrying  out  of  the  law  might  subside,  especially  if  the  Medical 
Sanitary  Organisation  throughout  England  were  materially  improved, 
and,  as  a  consequence  of  that  improvement,  fairly  well  vaccinated 
towns  throughout  the  country  ceased  to  become  from  time  to  time  the 
scene  of  epidemics  of  small-pox.  These  epidemics  have  been  con- 
siderable, though  not  of  course  of  any  such  magnitude  as  those 
which  had  occurred  during  the  last  few  years  in  the  unvaccinated 
towns  of  Montreal  and  Gloucester.  He  thought  Dr.  Bond  and  other 
gentlemen  who  bad  contributed  such  valuable  remarks  during  that 
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discussion  would  have  helped  Medical  Officers  of  Health  to  arrive  at 
a  conclusion  on  a  subject,  which,  in  his  opinion,  ought  not  to  be 
brought  before  the  legislature  without  full  consideration,  especially  on 
the  part  of  those  who  have  the  responsibility  of  dealing  with  out- 
breaks of  epidemic  disease. 

Dr.  T.  W.  HiME  (Bradford)  paid  he  feared,  from  the  unstinted  ap- 
plause which  had  been  given  to  Dr.  Bond,  he  would  be  as  "  the  voice 
of  one  crying  in  the  >\ildemess,"  in  differing  on  any  point  from  that 
gentleman,  the  excellence  of  whose  paper  he  gladly  recognised,  but 
he  was  very  unwilling  that  some  of  his  observations  should  go  forth 
to  the  public  without  criticism.     Dr.  Bond  considered  the  law  at 
present  to  be  very  culpable  and  very  harsh  in  some  respects,  and  he 
stated  that  the  treatment  of  the  poor  man  in  reference  to  vaccina- 
tion, compared  in  some  instances  unfairly  with  that  of  the  rich  man. 
Dr.  Bond  said  it  was  a  very  unreasonable  and  unfair  thing  that  the 
rich  and  the  poor  alike  should  be  liable  to  a  tine  of  XI  for  neglecting 
to  have  their  children  vaccinated,  but  he  (the  speaker)  did  not  con- 
sider that  it  was  unfair  that  there  should  be  exact  equality  of  penalty 
where  the  offence  was  identical,  and  he  would  ask,  did  they  consider 
that  the  law  was  guilty  of  partiality,  when  it  sentenced  a  rich  man  to 
be  hanged  for  murder  just  the  same  as  it  sentenced  a  poor  man.    The 
law  made  and  could  make  no  distinction  between  rich  and  poor ;  its 
penalties  must  be  adjudicated  impartially,  the  same  to  all  ahke.     Dr. 
Bond  had  further  said  that  it  was  a  grievance  to  the  poor  man,  and 
showed  partiaUty  to  the  rich,  that  the  rich  man  could  get  his  child 
vaccinated  with  only  one  insertion,  whilst  a  poor  man's  child  had  to 
receive  four  insertions  if  he  went  to  a  public  vaccinator.    He  did  not 
know  that  four  insertions  were  compulsory.     They  certainly  are  ap- 
proved of  by  the  Local  Government  Board,  and  by  all  who  understood 
vaccination,  and  experience  showed  that  at  least  four  insertions  ought 
to  be  made  in  order  to  give  reasonable  protection.     Was  it  a  great 
privilege  if  the  rich  man  could  induce  his  doctor  to  vaccinate  his  child 
inefficiently  with  one  insertion,  while  the  Government  endeavoured  to 
get  the  poor  man's  child  thoroughly  protected  with  four  ?    He  was  in 
favour  of  public  vaccinators,  who  should  devote  the  whole  of  their  time 
to  the  work  undertaken.    The  work  of  vaccination  languished  through- 
out this  country.     Private  practitioners  did  not  care  for  the  work,  and 
many  of  them  did  not  perform  it  thoroughly,  as  was  abundantly  proved 
by  the  greater  protection  observed  during  epidemics  among  those 
vaccinated  by  public  vaccinators.     Private  practitioners  were  liable  to 
yield  to  the  parent's  request  to  make  only  one  or  two  insertions,  partly 
from  a  wish  to  gratify  their  patients,  partly,  he  feared,  from  want  of 
knowledge  and  conviction  as  to  the  critical  importance  of  the  number 
of  insertions.     This  meant  very  inferior  protection,  as  protection  was 
proportional  to  the  number   of  insertions.     In   his  evidence  given 
before  the  Royal  Commission  on  the  subject,  he  (Dr.  Hime),  bad 
advocated  the  opinion  that  it  was  very  desirable  to  have  men  giving 
the  whole  of  their  time  to  the  work  of  vaccination,  who  would  have 
nothing  else  to  consider  but  the  best  means  of  promoting  vaccination. 
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Dr.  Bond  seemed  to  haTe  left  out  of  his  view  altogether  in  dealing 
with  G^nnany,  where  the  success  of  Aaccination   was  so  strongly 
demonstrated,  that  there  compulsion  was  the  '*  be  all  and  end  ail  '* 
of  the  national  system,  vaccination  and  re- vaccination  bcMng  aliko 
compulsory,  with   a  third  compulsory  vaccination   for  all   sailors 
and  soldiers,  and  many  other  state  servants.     One  result  of  this 
was  that   daring  the  invasion  of  France,  which  was  scourged  hy 
small-pox  at  the  time,  the  German  troops  escaped  almost  entirely. 
It  was   very   pleasant  for  him   to  hear  from  the  gentleman  from 
the  other  side  of  the  Tweed,  who    had   spoken,   that    what  was 
wanted  was  only  a  little  more  backbone  on  the  point  in  England. 
That  gentleman  was  quite  right.      It  was  lamentable  to  see  how 
Boards  of  Guardians,  for  fear  of  losing   oilice,  hesitated  to  carry 
out  this  most  salutaiy  law  of  vaccination.     They  did  the  wrong 
thing  in  order  to  get  a  little  popularity,  but  unfortunately  the  highest 
authority  in  the  land,  the  Local  Government  Board,  set  them  a  bad 
example  in  that  line  of  action.     It  was  quite  refreshing  to  hear 
that  people  in  Glasgow  were  not  driven  to  vaccination  merely  by  the 
fear  of  small-pox  at  their  door.     Two  or  three  yeaw  ago  there  was  a 
striking  illustration  of  the  contrary  state  of  feeling  to  be  found  in 
Halifax.     It  was  then  a  great  anti-vaccination  centre,  and  men  were 
elected  to  public  offices   on  the    anti- vaccination  ticket,   and   tlie 
vaccination  station  was  closed  as  it  was  not  used.     A  verv  severe 
epidemic  of  small-pox  then  broke  out,  and  when  calf  vaccine  was 
provided,  but  not  till  then,  people  came  in  a  rush  to  be  vaccinat(»(l, 
and  about  a  thousand  were  aone  within  a  few  weeks.     It  was  not  to 
vaccination  per  «e  that  the  people  chiefly  objected,  but  to  the  sling 
of  compulsion  and  to  the  use  of  human  vaccine.     i3ut  compulsion 
must  be  applied  if  they  were  to  have  anything  done,  and  the  objection 
to  human  vaccine  would  be  removed  by  the  provision  of  calf  vac- 
cine.    It  was  a  grievance  that  thtj  poor  could  not  get  calf  vaccine, 
and  were  obliged  to  pay  for  human  vaccine,  which  they  objected  to, 
and  which  the  rich  would  not  use.     In  regard  to  medical  men  taking 
an  active  part  in  preaching  up  vaccination  and  meeting  anti-vaccina- 
tion stump  orators,  he  did  not  advocate  it.     Occasions  might  occur 
in  particular  localities  where  it  might  be  desirable,  but  a  scientific 
lecturer  could  never  beat  the  stumper,  who  p(»rsuaded  the  ignorant 
by  the  very  outrageousness  of  his  mis-statements.     He  thought  it  a 
great  mistake  that  medical  men  without  experience,  whos(^  lial)its 
of  thought  and  life  were  the  very  opposite  to  what  was  recjuired  for 
efforts  in  devising  penal  legislation,  should   undertake  to  legislate 
for  vaccination.     They  should  be  content  to  expound  the  effects  of 
vaccination  and  of  small-pox  and  let  others  d(^al  with  compulsiim,  fines 
and  the  machinery  of  the  law.     It  was  not  within  the  knowledge  of 
medical  men  how  best  to  draft  legal  enactments.     That  required 
special  training,   and   medical    training   and  practice   did   not  im- 
part it.      As   to  the   postponement  of  vaccination  to  the   school 
age  which  had  been  stated  at  five  years  hi^  would  remind  them  that 
the  school  age  in  Bradford  began  at  three  years  for  many  thousands. 
He  supposed  the  same  pernicious  practice  j)revailed  in  other  places 


•,•:.  TTiii*  31!!:  lit  r»«cirT»i  &$  Lvoeiitible  for  the  children.  In 
» r^tmo^T^  "iihr  ie»*  :br  'n:nioiiIaocT  ^«^£kmk  attendance  was  seven,  that 
>  TF-:  j»*ar*  jirtfr  •haa.  ol  Fn.r-i*rT>i  Xbat  was  quite  early  enough  for 
T-iiiUtr  .'niltn-Hi  -.:•  ztj  'aj  ^eocoL  f*jr  tire  hours  a  dav.  He  thought 
X  -wriini  2^  1  xmc  tii^ski^Tazita^  if  TaodnaticHi  was  postponed  to 
•JUT  -mil*.  S:r  :r  Tr:iLc  ui*ini  to  witxuiraw  the  children  from  school 
iurTn:r  ".-le  r*r?ii::«i  seeeiiArT  tor  laetiDatioii,  and  create  an  obstacle 
*•  ^iitfLT  rirnracfrn.  Brisdies  Taecination  was  much  more  satis- 
rjL-rrcy  zi  "n'r%nr.*  ^zjii  'raassed  kss*  derangement  than  in  older 
■zi.     \i  to  ;«-«;k^!xn^on«  that  had  been  long  approved  of  bj 


>.r  v^truMuz^  biL  tiiieory.  like  manr  other  good  things,  but  in  practice 
:.:r  ^iTi'iir.i^c*  pc«^v«*zI£^  it.  A  public  vaccinator  got  no  fee  if  the 
z*-c^:c  r*r-7Tici:i2!&reti  v:i5  undier  age,  but  he  had  no  means  of  verifying 
til-  i^«^ :  lie  jijc  no  Me  Tnlfsk?  the  re-vaccinated  person  was  inspected 
i>  : :  -:itr  r^-mlt*  buE  rae  law  did  not  require  the  re-vaocinated  person 
: .  7^:  jTTi  f  :r  infpscdocu  and  he  naturalhr  avoided  the  trouble ;  finally 
■s  ^TT.iL'^T  frrt*  wx*  w^id  zoT  re-vaccinatuig,  yet  the  proper  perform- 
AZ'.ne  .:>c  r^T'^vin^&tion  required  just  the  same  amount  of  skill  and 
::=e.  ajid  the  same  amount  of  vaccine  as  a  primary  vaccination. 
F-irtaemioce.  there  t*  no  incentive  to  a  working  man  to  get  re-vacci- 
z'.AZrd :  he  saw  it  iiniTersaLly  neglected,  and  no  effort  made  to  have  it 
o-ATrl-^  ocr.  Could  he  then  be  expected  to  lose  time  to  undergo  the 
crer:i::oa.  and  also  to  come  another  day  to  show  his  arm  ?  In  every 
c  vili^t^  o^^imtrv  in  the  world  which  successfullv  dealt  with  vaccination 
there  w:is  an  efficient  svstem  of  compulsion.  Why  should  they  not 
be;:iii  by  adopting  the  system  which  had  been  found  everywhere  else 
to  be  nt?cestfanr  and  beneficial  ?  Dr.  Bond  lavished  praise  on  the 
German  system,  of  which  coropulsdon  was  the  mainspring,  yet 
decried  compulsion  for  England.  It  was  not  to  be  denied  that 
compuNion  \%Tt<  found  necessary  and  was  carried  into  practice  in 
every  country  where  vaccination  was  carried  out  with  success.  The 
reason  was  obvious.  The  miUions  of  uneducated  persons,  who  did 
nut  understand  the  reasons  for  vaccination,  had  to  be  compelled  to 
get  done,  just  as  they  had  to  be  compelled  to  send  their  children 
to  school.  The  educated  classes  ever}'where  needed  no  compulsion; 
they  got  their  children  vaccinated  spontaneously,  just  as  they  got 
their  children  educated,  without  being  compelled  by  law  to  do  so. 
The  statutory  liability  created  by  the  law  to  get  vaccinated  was  no 
more  unconstitutional  than  the  statutory  liability  to  send  one's 
children  to  school,  or  to  pay  income  tax. 

Dr.  Box  J)  (Gloucester),  replying  on  the  discussion,  said  that  there 
still  existed  amongst  the  public  a  want  of  acquaintance  with  the 
actual  condition  of  things,  and  what  they  needed  to  consider  was  not 
80  much  what  was  theoretically  possible,  but  what  was  actually  prac- 
ticable. They  would  all  be  glad  if  it  were  possible  to  enforce  vacci- 
nation within  reasonable  limits.  With  reference  to  the  point  which 
had  been  raised  by  Dr.  Beveridge  as  to  the  influence  likely  to  be 
ex(ircised  by  the  opponents  of  vaccination  in  dealing  with  the  question 
before  the  magistrates,  and  also  as  to  the  urging  of  grounds  of  ob- 
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jection,  hia  conriction  was  that  for  some  time  probably  the  organised 
opposition  which  existed  at  present,  and  of  which  he  had  as  much 
knowledge  as  anybody  during  the  last  twelve  months,  having  been  in 
constant  contact  with  it,  would  continue  to  exist,  but  it  would 
gradually  collapse.  The  general  course  suggested  by  the  Commission- 
ers was  that  of  making  vaccination  easy,  and  showing  consideration 
for  reasonable  objections.  In  proportion  as  that  \K)licy  was  carried 
out,  so  would  the  organized  antagonism  which  had  gradually  grown 
up,  disappear.  If  it  were  not  for  this  organised  opposition,  that  of 
the  indiyidual  would  be  easy  to  deal  with.  He  thought  it  right  to 
say  one  word  with  regard  to  the  criticisms  on  the  report  of  the  Koyal 
Commission.  In  common  with  a  number  of  others,  when  he  first 
read  that  report,  his  feeling  was  that  it  was  a  weak-kneed  and  unsatis- 
factory document,  but  the  more  he  read  it  the  more  he  realised  the 
conditions  under  which  it  was  drawn  up,  and  the  more  he  became 
convinced  of  the  judicial  way  in  which  it  was  expressed.  Anyone 
who  would  take  the  trouble  to  look  tlirough  the  mass  of  evidence 
which  the  Commissioners  had  had  to  consider  and  reject,  could  not 
fail  to  appreciate  the  judicial  caution  and  the  degree  of  wisdom  which 
had  been  displayed  in  the  general  drafting  of  the  report.  He  would 
not  venture  to  discuss  the  very  numerous  points  that  had  been  raised. 
Some  of  them  had  been  answered  by  subsequent  s]>eakers,  and  he 
would  simply  content  himself  by  thanking  them  for  the  general 
sympathetic  tone  with  which  his  paper  had  been  received. 
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(Member.) 

As  many  towns  appear  to  be  wishful  to  put  into  effect  the 
Housing  of  the  Working  Classes  Act  1890,  the  author  thought 
it  would  not  be  out  of  place  to  state  what  the  experience  of 
Leeds  so  far  has  been. 

The  '^York  Street"  Insanitary  Area. 

At  a  meeting  of  the  Leeds  City  Council  held  on  April  3rd., 
1895,  the  Medical  t)fficer  of  Health  (Dr.  Spottiswoode 
Cameron)  presented  an  official  rei)resentiition  in  terms  of  tlie 
Housing  of  the  Working  Classes  Act  1890,  setting  forth  inter 
alia  that  in  an  area  within  the  City  of  Leeds  bounded  by  Marsli 
Lane,  Kirkgate,  Vicar  Lane,  North  Street  (part  of),  Hope 
Street,  St.  Mary's  Street,  and  Rider  Street,  certain  houses, 
courts,  and  alleys  are  unfit  for  human  habitation  ;  and  tliat  the 
narrowness,  closeness  and  bad  arrangement  of  houses  and 
groups   of   houses  within   such   area,   and  want  of  light,  air, 


4^n  zocsov    '9  rsz  vo«cr!CG  classes  act  vs  leeds. 

-r-^r^.-liir^zTU  imi  ocber  smhaunr  defects,  or  one  or  more  of  such 
*rxii*T^*  l^!^  iaz^^t»Mi5  or  injnrkHis  to  the  health  of  the  in- 
TLL:F-azLT5  «i*r  q€  the  boflding^  in  such  area,  or  of  the  neigh- 
:•  uru:^  ':ir"fr?T.gs>  a&i  that  the  evils  connected  with  such 
'i*  oe^w  r:iir^3w  cr  aZ^jy^w  and  the  sanitanr  defects  in  such  area^ 
..•uz^'.c  3e  -HfctrCLsallj  remedied  otherwise  than  by  an  im- 
zfr.^izsizzz  5cii*nse  fc-r  ihe  re-arrangement  or  reconstruction  of 
*iitt  ?criec«  az»i  bxfi«e«  within  sach  area,  or  of  some  of  such 

Ar^er  -r-r.-rniering  the  same  the  Council  passed  a  resolution 
M--  •  ^.•^  tiar  an  ImproTemeot  Scheme  be  prepared. 

Pie  ir^f:&  imchsied  in  the  official  representation  is  about 
-j^j^frtj-riT^  *cr>K  in  extent,  and  comprises  some  of  the  worst 
jjTii  ^•:t?t  ienaely  populated  properties  in  the  City.  It  has  a 
-•  cri':id«:c  :i  aboat  lOiOOl),  lies  east  of  Briggate  coming  to 
-^^.tiii  aS-ci  li«>  Thirds  of  that  important  thoroughfare,  and 
r*  cti  A=.»£  eist  ^?c  the  Markets.  The  average  death  rate  within 
::-'  xrexi  rn?scri?vd  for  the  vears  1893,  1894,  and  1895  was 
.;  'It^  Ar>i  tor  ibe  whole  city  fO*26,  this  latter  figure  of  com^se 
::v^'u?.:i:i^  the  iztsanitarv  area  within  it. 

P-.r?  ^*!l::au^r  Committee  to  whom  was  delegated  the  re- 
>:.•  c>:bri-y  of  preparing  an  improvement  scheme,  came  to  the 
o  t:c>jL>:'.>c  that  it  was  too  large  an  area  to  be  dealt  with  in  one 
s.h^ir-e  Arsd  in  one  application  to  Parliament,  as  compulsory' 
:«-^wtr>  v"*:  liirchase  are  nsnally  only  for  a  period  of  three  years. 

Th-o  whoie  area  for  this  improvement  scheme  is  considered 
^<  v:i,-aL:;:  lan.L  all  the  existing  buildings,  with  few  exceptions, 
>.,4^  v^  tv^  cv  viem«^li>hed,  as  it  is  intended  that  the  lines  and 
\\^*1>  of  :he  now  >nwtc>  shall  be  carried  out  irrespective  of  the 
yrv-s^^nt  s:a:o  of  affairs.  This  will  entail  considerable  ex- 
vM\  .i::vni>^  wh:oh  in  places  will  amount  to  a  depth  of  20  feet,  the 
ny.it:^  Iviui:  viojx>siteil  in  existing  depressions. 

\V:rh  tho  uIh^vo  cxmsiderations  in  view,  the  committee  decided 
ui\^r:  takiniT  in  hand  about  twenty-three  acres  of  the  south  west 
|\^r:ivni  of  tiio  ;irv*;u  where  the  excavations  and  fillings  are  about 
oxyvUi!  lu  v|uaiitity :  and  although  fitting  in  when  completed  with 
tiu'  ;^rv»jH>s;ils  of  tho  remainder  of  the  large  area,  this  will  be  a 
v\Mt\^ioto  s<*homo  in  itself.  Included  in  this  area  are  several 
lai^*  mil  Is  and  faotories,  a  church  and  a  graveyard  which,  with 
tho  oxvvptiou  ot  two  strips  required  from  the  latter  for  street 
\\  orks,  aiv  oxohuloil  from  the  operations  of  the  scheme ;  this 
Ka\  OS  a  not  a!va  to  be  first  dealt  with  of  16^  acres,  which  is 
oallod  tlio  '•  York  Strt^et  *'  Insanitary  Area. 

Tins  sohonio  was  approved  by  the  City  Council,  October 
:?iuL  Iv^^^K"),  plans  and  referencing  work  were  commenced,  and 
{\w  potitiou  duly  deposited  the  following  December.      After 
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strenuous  opposition  from  a  few  interested  persons  at  the  local 
enquiry,  and  also  before  committees  of  both  Houses  of  Parlia- 
ment, the  Provisional  Order  was  confirmed,  and  became  an  Act 
on  the  14th  of  August,  18^(5. 

There  are  in  the  "  York  Street "  Insanitary  Area : — 


567   buildings   occupied   as   dwelling-houses  (including 
11  cellar  dwellings  and  a  few  small  shops)  by 
persons  of  the  labouring  class ; 
B8  dwelling  houses  other  than  above ; 
97  dwelling  houses  and  shops ; 
35  registered  common  lodging  houses ; 
15  public  houses; 
1  Sunday  school ; 
1  Roman  Catholic  chapel ; 
1  police  station ;  and 
159  other   buildings  (such  as  workrooms,  warehouses^ 
offices,  &c.)  comprising  97  premises. 

At  the  time  the  return  was  presented  to  the  Local  Govern- 
ment Board,  December,  1895,  there  was  a  population  of  3,119 
of  the  working  class  occupyifig  654  houses. 

Of  these,  755  lived  in  the  35  registered  common  lodging 
houses,  thus  leaving  2,364  persons  occupying  619  houses.  Of 
these  houses  119  were  let  in  some  special  wav,  either  taken 
with  shops  or  with  yards,  or  the  occupier  worked  for  the  owner 
or  the  owner  let  off  the  houses  as  furnished  lodgings  at  so 
much  per  room,  or  the  houses  were  let  in  groups  for  this  latter 
purpose  or  were  unoccupied. 

The  remaining  500  houses  were  let  as  follows : — 
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The  above  rentals  are  gross,  that  is  free  to  the  tenant  of  rates 
and  taxes. 

Of  the  2,364  persons  mentioned  above,  632  occupied 
furnished  houses  or  lodgings,  and  consisted  of  people  depending 
upon  casual  employment^  who  had  no  fixed  abode,  and  changed 
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their  residence  often  daily,  and  almost  at  least  weekly.  Deduct- 
ing tliese,  there  were  left  1,732  who  may  be  termed  permanent 
residents. 

For  the  j)urposes  of  the  scheme,  tlie  "  York  Street "  area  was 
divided  into  fonr  parts,  tlie  following  being  the  population  of 
the  working  classes,  and  the  area  of  each  : — 

Population  of  Area. 

Working  Class,     sq.  Yards. 

No.  1 795  15,677 

No.  2 875  25,800 

No.  3 (>81  17,556 

No.  4 768  19,382 


Totals        3,119  78,415 

Tlie  total  population  of  all  classes  was  3,844. 

The  work  is  to  be  carried  out  as  follows  : — The  buildings  on 
tlie  first  section  of  the  area  will  be  demolished,  and  dweifingB 
afterwards  erected  for  the  accommodation  of  five  hundred 
persons  of  the  working  class.  The  second  section  will  then  be 
cleared,  and  ])rovision  made  for  another  five  hundred.  Then 
the  third  section  will  be  dealt  with,  and  provision  made  for  one 
thousand,  or  in  all  a  total  provision  of  two  thousand  persons  of 
the  working  class.  Afterwards  the  fourth  section  will  be 
cleared. 

All  dwellings  whether  erected  by  the  corporation  or  br 
private  enterj)rise  must  be  in  accordance  with  plans  approved 
by  the  Local  Government  Board. 

As  to  the  site  of  the  dwellings,  it  is  not  intended  that  all  the 
accommodation  shall  be  in  the  area  itself,  and  as  there  may  be 
some  residents  who  if  suitable  small  through-houses  wexe 
erected  on  cheap  land  nejirer  the  suburbs  would  avail  them- 
selves of  the  same,  the  committee  wisely  determined  to  arrange 
for  the  erection  of  about  one  hundred  houses  (to  accommodate 
about  five  hundred  persons)  upon  a  part  of  the  1%^  House 
Estate  belonging  to  the  Corporation. 

This  Ivy  House  Estate  is  situated  in  York  Road  about  1,600 
yards  from  tlie  first  section  of  the  area  in  an  easterly  direction 
and  away  from  the  town,  and  has  the  advantage  of  a  tram 
service.  The  type  of  house  it  is  proposed  to  erect  on  the  site 
Avill  contain  suitable  accommodation  for  a  working  class  familyy 
comprising  a  good  sized  kitclien  or  living  room,  a  scullery  with 
copper  fitted  in,  two  good  bed-rooms  on  the  first  floor,  and  an 
attic.  In  addition,  a  cellar  for  food  and  coals  or  an  outside  pantiT 
will  be  ]>rovide(l.  Each  house  will  have  its  own  back  yard, 
W.C,  and  Ashpit. 
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With  regard  to  the  remaining  fifteen  hundred  persons  for 
whom  accommodation  must  be  made,  a  great  question  opens  itself 
out,  as  some  effort  must  necessarily  be  made  to  supply  suitable 
accommodation  for  the  very  poorest  class.  The  Area  itself  from 
its  position  in  the  town  and  especially  its  proximity  to  the 
Public  Markets,  is  one  in  which  many  of  this  poorer  class  prefer 
to  reside.  The  truth  of  this  statement  is  proved  by  the 
present  over-crowded  state  of  the  Area,  and  also  the  fact  that 
there  is  scarcely  an  empty  house  in  it. 

There  is  a  great  need  in  Leeds  for  some  really  good  common 
lodging  houses,  where,  for  about  4d.  or  5d.  per  day,  a  person 
could  have  the  use  of  a  private  and  properly  arranged  cubicle 
to  sleep  in,  and  it  has  been  suggested  that  the  Corporation 
should  erect  such  a  lodging  house  to  accommodate  about  500 
persons.  As  it  will  be  necessary  to  provide  for  about  100  to  150 
women  lodgers,  either  two  houses  would  be  necessary,  or,  as 
suggested  by  the  author,  one  large  lodging  house  might  be 
arranged  so  that  while  the  sexes  arc  properly  separated  yet,  as 
the  number  of  either  sex  fluctuated,  by  throwing  certain  sections 
separated  by  iron  doors  into  one  or  another  department,  more  or 
less  additional  accommodation  could  be  provicled.  This  would 
not  be  the  case  if  the  sexes  were  established  in  separate  houses 
as  it  might  happen  that  one  or  other  place  was  full  to  overflowing 
and  the  other  comparatively  empty.  Ample  lavatories,  baths, 
conveniences,  and  lodgers'  laundries,  and  every  other  facility 
calculated  to  encourage  personal  cleanliness  should  be  provided 
for  the  inmates.  Such  a  place  would,  in  the  author's  opinion, 
be  a  success  from  its  first  opening. 

Having  made  the  above  provisions  there  would  remain  1,000 
persons  still  to  be  provided  for,  these  it  is  suggested  to 
accommodate  in  tenement  dwellings  and  specially  arranged 
through  houses  on  the  area. 

Tenement  dwellings  or  flats  as  they  are  commonly  termed 
will  be  an  innovation,  as  apart  from  one  old-fashioned  block, 
they  are  unknown  in  Leeds.  To  some  extent  the  great  number 
of  persons  occupying  furnished  houses  and  rooms  points  rather 
promisingly  to  the  success  of  tenement  dwellings.  These 
people  either  on  account  of  having  only  a  small  family,  or  on 
account  of  poverty  cannot  afford  to  rent  a  house,  or  from  mis- 
taken ideas  of  economy,  rent  only  one  room  of  a  house  and 
consequently  have  to  submit  to  the  inconvenience  not  to  say 
indecency  of  using  a  common  doorway,  and  frequently  use 
another  ix>om  or  allow  their  own  to  be  used  as  a  common  pas- 
sage by  the  tenants  of  the  other  parts  of  the  house.  This  is  a 
state  of  things  which  should  certainly  be  abolished,  and  if  there 
were  no  other  argument  in  favour  of  tenement  dwellings  is 
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itself  fiufficient  to  make  tliem  acceptable.  Besides,  in  what  other 
direction  can  these  i>eople  be  given  suitable  accommodation  at 
the  same  rents  as  tLose  they  are  at  present  paving? 

The  Corporation  could  not,  if  they  were  willing,  build  houses 
similar  to  those  in  which  the  people  now  live,  and  as  cheap,  and 
the  Local  Government  Board's  stipulation  is  so  stringent  that 
ordinary  single  houses  erected  upon  the  cheapest  land  would  bu 
at  a  rental  entirely  beyond  the  reach  of  the  people  it  is  desirous 
of  re- ho  using. 

The  tenements  will  consist  principally  of  two-roomed 
dwellings  at  a  rental  of  about  2s.  6d.  to  4s.  a  week  free  of 
rates  and  taxes;  there  will  also  be  provided  smaller  and  lai-ger 
tenements,  consisting  of  one  to  four  rooms  each.  A  one-roomed 
dwelling  will  probably  be  let  at  from  Is.  fid.  to  2s.  (id.  a  week. 
Each  tenement  will  oe  provided  with  properly  arranged  food 
and  coal  stores  and  a  convenient  kitchen  fire  range;  also  nearly 
all  one-roomed  tenements  and  all  two-roomed  and  over,  will  be 
provided  with  a  separata  cojjper,  sink,  dust-shoot  or  other  suit- 
able arrangemtnt-s,  and  a  w.c. 

The  ordinary  tenement  blocks  should  not  exceed  four  storeys 
in  height. 

Another  class  of  tenement  which  it  is  proposed  to  erect  will  be 
only  two  storeys  high,  and  each  tenant  will  nave  his  or  her  front 
door  opening  direct  on  to  the  causeway  at  the  street  level. 
This  is  arranged  by  having  four  doors  close  together,  the  two 
outer  ones  belonging  to  the  ground  floor  houses  which  will  each 
contain  two  rooms,  scullery  and  a  back  yard,  and  the  two  inuer 
doors  leading  each  by  a  flight  of  stairs  to  an  upper  dwelling, 
consisting  of  two  rooms  and  probably  an  attic,  with  a  somewhat 
smaller  scullery  annexed  at  the  back,  and  this  together  with  a 
small  open  yai-d  will  be  placed  over  the  scullery  of  the  lower 
house.  The  dwellings  will  have  separate  water  closets  outside, 
and  dust  shoots  at  the  back. 

Tlie  above  scheme  is  to  be  carried  out  under  Part  I.  of  the 
Housing  of  the  Working  Classes  Act,  18110,  which  provides  for 
clearing  large  areas  of  iiisanitaiT  property.  Under  this  part  it 
will  be  remembered  that  upon  the  completion  of  an  "  Improve- 
ment Scheme,"  notice  of  it  must  be  published  during  three 
consecutive  weeks  of  .September,  October,  or  November,  and  a 
petition  duly  lodged  somewhat  similar  to  an  application  to 
Parliament  under  the  Land  Clauses  Acts,  This  pixjcedure  as 
previously  stated  was  adopted  in  1895. 

Under  Part  II.  of  the  Act  for  a  site  too  small  to  be  dealt 
with  as  an  unhealthy  area  under  Part  I.,  special  facilities  are 
offered  Local  Authorities  and  a  less  elaborate  procedure  is 
necessary.     No  preliminary  ofticial  I'epreseutations  and  advec 
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tisements  are  required.  Notice  of  them  may  at  any  time  after 
preparation  be  served  on  the  owners,  occupiers,  &c.,  and  when 
they  have  been  sanctioned  by  the  Local  Government  Board  no 
confirmation  of  the  scheme  is  necessary,  if  an  agreement  has 
been  come  to,  to  purchase  the  whole  of  the  area«  Where  such 
agreement  has  not, 'or  can  not  be  made,  notice  of  the  order 
sanctioning  the  scheme  must  be  published  in  the  London  Gazette, 
and  again  served  on  all  the  owners.  If  within  two  months  after 
such  publication  any  owner  petitions  the  Local  Government 
Board  against  the  order,  it  requires  the  confirmation  of 
Parliament.  In  cases  where  there  is  no  petition  or  one  is 
presented  and  withdrawn,  the  Local  Government  Board  are 
required  to  confirm  the  order,  and  it  comes  into  operation  and 
effect  as  if  enacted  in  the  Act. 

The  "Camp  Field"  Insanitary  Area. 

This  area  had  long  been  looked  upon  as  a  rather  bad  sample 
of  slum  property,  and  it  was  considered  a  favourable  area  on 
which  to  seek  powers  under  Part  II. 

It  is  situated  in  the  South  East  Registration  District  of 
Leeds  adjoining  the  boundary  of  the  township  of  Holbeck  and 
consists  of  four  unbroken  rows  of  back  to  back  houses  of  the  old 
type,  each  380  feet  long.  The  outer  streets  bounding  the  area 
are  fairly  good,  likewise  the  central  street,  called  Middle  Row, 
which  is  ten  yards  wide.  But  the  spaces  between  the  first  and 
second  and  the  third  and  fourth  of  the  four  rows  have  been 
filled  in  with  back  to  back  house  property,  conveniences,  &c., 
in  such  a  manner  as  to  make  not  only  themselves  but  the 
houses  first  constructed  altogether  dangerous  and  prejudicial  to 
the  health  of  the  inhabitants. 

These  inner  buildings  it  is  proposed  to  demolish.  Some 
houses  are  taken  in  the  main  blocks  for  the  erection  of  con- 
veniences in  place  of  those  demolished,  and,  as  these  new 
buildings  will  not  be  very  high,  such  cross  openings  will  assist 
the  ventilation.  With  this  latter  exception  the  whole  of  the 
area,  when  cleared,  will  be  left  free  and  unbuilt  upon,  forming 
good  court-yards,  the  houses  facing  into  which  will  have  as  free 
ventilation  and  as  much  sunlight  as  those  now  fronting  into  the 
streets. 

The  number  of  houses  taken  is  59,  inhabited  by  238  persons. 

An  important  clause  in  Part  11.  provides  that  the  single 
arbitrator  appointed  by  the  Local  Government  Board,  on  appli- 
cation by  the  Corporation,  shall  have  regard  to,  and  make  an 
allowance  in  respect  of  any  increased  value  which,  in  his 
opinion,  will  be  given  to  other  dwelling  houses  of  the  same 
owner  by  the  alteratiou  or  demolition  of  any  buildings. 
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The  Cor|X)ration  did  uot  propose  in  their  scheme,  under  this 
second  part  of  the  Act,  to  make  any  accommodation  for  the 
displaced  population,  presentinp  evidence  at  the  Local  Enquiry 
as  to  the  number  of  unoccupied  houses  within  a  certain  radius. 
Nevertheless,  in  sanctioning  the  order,  the  Local  Government 
Board  have  compelled  the  Corporation  to  undertake  to  erect 
ten  dwelling  houses  upon  a  suitable  site  before  commencing  the 
■work  of  demolition. 

A  plot  of  land  has  been  purchased  off  Bath  Road,  Holbeck, 
within  a  quarter  of  a  mile  from  the  area.  It  has  been  kerbed 
and  sewered,  the  plans  of  the  houses  prejiared  and  deposited 
wiUi  the  liocal  Government  Board,  and  it  is  hoped  that 
building  operations  will  shortly  commence. 

Each  house  will  contain  suitable  accommodation  for  a  working 
class  family,  namely,  a  good  sized  kitchen  or  living  room,  a 
scullery  with  copjwr  fitted  in,  and  a  pantry  on  the  ground  Hoor, 
two  goixl  bedrooms  on  the  first  floor,  and  an  attic.  Each  house 
will  have  its  own  back-yard  with  coal  store,  w.  c,  and  ashpit. 

In  conclusion  the  author  expressed  regret  that  no  more  could 
be  said  of  work  actually  completed,  but,  nevertheless,  a  good  deal 
had  been,  and  was  now  being  done  in  the  preparation  of  the 
above  schemes,  in  Parliamentary  work,  negotiations  with  pro- 
perty ownera,  &e. ;  and,  as  ran  be  seen.  Leeds  is  taking  up  the 
matter  of  clearing  its  slums  in  no  small  way,  with  good  inten- 
tions of  more  to  follow, 


Mr.  J.  Mo'cx  (Belfast)  said  he  was  greatly  pleased  with  the  paper 
because  it  showed  that  while  the  Authorities  in  Leeds,  ho  referred  to 
the  Leeds  Corporation,  seemed  to  be  totally  behind  the  age  as  regarded 
back  to  back  bouses,  their  officers  were  iu  the  fore-front  of  Sanitary 
information  of  the  present  day.  As  they  were  aware,  he  had  the 
honour  of  readingapaper  regarding  the  housing  of  the  working  classes 
and,  while  the  areas  in  which  the  bouaes  referred  to  had  been  built 
were  not  insanitary  areas  in  the  first  instance,  still  the  two  subjects 
were  closely  connected.  He  was  giad  to  see  that  baek-to-baek  bouses 
were  condemned  in  this  paper  and  that  the  Local  Government  Board 
bail  been  firm  with  the  Leeds  Corjioration,  and  insisted  upon  through 
houses  with  yards  taking  the  places  of  the  back-to-back  houses  to  he 
demolished  and  proposed  to  be  rebuilt.  Inquiry  hod  shown  that  these 
back-to-backhouses  were  a  danger  to  the  healthof  the  city,  and  the  visit 
he  had  paid  to  some  on  the  adWce  of  the  Chairman  of  the  Public 
Health  Committee  had  only  confirmed  him  in  the  conviction  that 
tbeae  kwk-to-back  houses  were  monstrosities  which  he  hoped  «■ 
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soon  be  driven  away  from  Leeds  altogether.  Sanitary  Officers  in 
Leeds  had  a  very  difficult  matter  to  deal  with  in  this  insanitary  area 
problem.  While  he  had  had  a  good  deal  of  experience  in  dealing  with 
insanitary  areas  under  the  Ardzan's  DweUings  and  Housing  of  the 
Working  Classes  Acts  he  did  not  think  he  ever  saw  a  scheme  so  large 
as  this  now  laid  before  them  taken  in  hand  at  once.  They  would  find 
that  if  they  took  a  small  area  and  cleared  it  first  they  would  do  better 
than  by  taking  a  large  one,  as  opposition  would  be  reduced  to  a  great 
extent  when  ratepayers  saw  the  improvement  such  a  scheme  effected. 
He  hoped  they  had  not  made  the  fatal  mistake  of  making  the  streets 
too  wide.  It  seemed  to  him  that  to  make  one  long  wide  street 
through  the  insanitary  area  with  smaller  streets  about  forty  feet  wide 
off  it,  was  a  very  much  better  way  than  to  make  all  the  streets  wide ; 
because  if  they  were  made  too  wide  they  were  lost  for  shop  purposes. 
They,  in  Belfast,  widened  one  of  the  streets  to  sixty-five  feet  but 
found  it  would  have  been  better  to  have  made  it  fifty-five  feet  as  first 
proposed.  If  the  sides  of  the  street  were  too  far  apart  they  practically 
became  two  streets  for  business  purposes.  The  main  street  should  if 
possible  be  just  of  such  a  width  as  to  allow  a  double  line  of  trams 
with  sufficient  space  for  traffic  at  each  side.  The  housing  of  the 
working  classes  was  a  very  difficult  problem  in  Leeds  because  they  had 
such  a  large  number  to  deal  with.  It  was  a  great  pity  they  could  not 
get  the  workpeople  by  cheap  tram  or  omnibus  fares  away  from  the 
central  parts  of  the  city  which  were  or  ought  to  be  too  valuable  to 
use  for  working-class  houses.  He  saw  it  was  proposed  to  deal  with 
them  by  building  houses  three  or  four  stories  high.  That  was  just 
the  thing  that  should  not  be  done.  It  simply  meant  crowding  as 
many  individuals  as  possible  upon  a  few  square  yards,  which  was  not 
the  way  to  make  a  healthy  town.  It  was  very  much  better  to  have 
the  central  portion  of  the  city  entirely  used  for  manufacturing  pur- 
poses, shops,  and  other  places  of  employment  for  the  people  and  to 
allow  them  to  live  in  the  purer  air  outside.  He  had  been  making 
inquiries  and  found  that  land  was  not  so  dear  in  Leeds  as  he 
had  thought.  They  could  get  land  outside  Leeds  for  3s.  per  square 
yard  in  "  fee."  That  worked  out  to  something  like  .£750*  per  acre  in 
fee  or  £o7  10s.  per  acre  per  annum.  In  a  city  like  Leeds  that  was 
not  an  unreasonable  price  and  houses  could  be  built  on  such  land  and 
be  made  to  pay  10  per  cent.,  if  properly  managed,  because  they  were 
doing  so  in  other  places.  He  would  advise  them  to  sell  the  land  in 
the  centre  of  the  city  for  manufactories  or  other  business  purposes  at 
reasonable  prices.  If  that  were  done  there  would  not  be  the  same 
opposition  to  the  improvement  scheme  as  there  seemed  to  have  been  in 
Leeds. 

De.  a.  T.  Goedon  Beveeidgb  (Aberdeen)  said  he  felt  the  re- 
sponsibility   of    criticising  the  action   of    the   Leeds   Corporation, 


*The  actual  figures  are  £726  per  acre  which  at  5  per  cent,  would  be 
£36  6t.  Od.  per  annum. 
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because  lie  had  such  imperfect  meanH  of  becoming  acquainted  with 
tile  Hcbeme.  He  liad  seen,  however,  that  their  action  requii-ed  criti- 
cism, and  his  criticism  was  directed  in  quite  a  different  direction  Irom 
that  of  Mr.  Munce.  His  objection  to  the  scheme  was  that  it  was  not 
large  enough.  No  doubt  it  was  a  very  large  scheme,  but  what  were 
the  actual  facto  aumraarised.  They  had  had  a  report  from  their 
medical  officer  of  health  with  regard  to  seventy-five  acres  of  land,  and 
in  that  area  they  had  a  death-rate  of  thirty-nine  per  thoucand  as 
agninBt  twenty  piT  thousand  throughout  the  city.  In  that  an*  he 
understood  they  had  got  a  very  considerable  proportion  of  lodgers. 
They  bad  1  .ItOil  lodgers  out  of  a  population  of  6,000,  a  very  large  pro- 
portion. This  meant  that  the  death-rate  was  very  much  higher 
than  it  appeared  lo  be,  because  in  a  population  of  lodgers  they  had 
an  excessive  numbei'  of  adults,  a  circumstance  which  tended  to  pull 
down  the  death  i-ate.  Further,  the  lodgers  would  have  few  deaths 
occurring  amongst  them,  because  whenever  a  person  fell  sick  he  was 
removed  to  the  hospital,  or  elsewhere,  for  separate  treatment,  and  the 
death  rate,  which  was  admitted  t-o  be  forty  per  tbousand,  ought,  lie 
believed,  to  be  reckoned  very  much  higher.  Under  these  circum- 
stances it  seemed  to  him  that  the  Leeds  Corporation  were  taking  a 
ver)- serious  responsibility  in  not  dealing  with  the  whole  area.  He 
differed  from  Mr.  Munce  when  lie  said  they  were  doing  it  cheaper  in 
dealing  with  a  small  area,  for  though  they  minimised  the  opposition 
by  dealing  with  a  small  area,  if  they  were  going  to  deal  with  the 
whole  area,  clearly  the  total  cost  would  be  greater  if  they  took  it 
piece-meal,  than  if  they  faced  the  larger  opposition  at  once,  and  dealt 
with  the  area  in  one  scheme.  He  wanted  to  hear  some  valid  reason 
why  the  Leeds  Corporation  were  leaving  this  large  plague  spot  in  the 
midst  of  their  city,  with  a  death  rate,  which,  they  must  recollect, 
ought  to  be  reckoned  as  higher,  somewhere  between  forty  and  fifty 
I>er  thousand.  Mr,  Carter  said  that  one  reason  why  they  were  dealing 
with  only  about  one-third  of  the  area  was  this,  that  they  had  to  get 
their  scheme  through  in  three  years.  He  wa^  under  the  impression 
that  the  limit  was  five  years,  under  the  Housing  of  tlie  Working 
Classes  Act.  It  might  be  three,  but  in  any  case  that  did  not  consti- 
tute a  valid  difficulty,  because,  in  order  to  get  the  scheme  under  the 
Housing  of  the  Working  Classes  Act.  they  did  not  require  to  lay  out 
the  ground  or  even  submit  at  the  local  inquiry,  or  to  Parliament,  a 
definite  plan  for  laying  out  the  ground.  It  was  quite  sufficient  for 
them  to  propose  to  acquire  tlie  land  and  retain  the  right  in  their  own 
hands,  to  decide  aftemards  as  to  what  steps  they  would  take  in  order 
to  render  the  area  sanitary.  He  might  say  that  in  Aberdeen  they  had 
fought  out  that  principle,  and  they  had  fought  it  out  in  Edinburgh 
also,  and  had  simply  acquired  the  land  without  specifying  any  deHnite 
plan.  They  were  fought  very  strongly  on  the  issue  at  the  local  in- 
quiry, it  being  ui^d  that  their  scheme  was  really  no  scheme  at  all, 
unless  they  stated  what  they  proposed  to  do.  But  they  said  that  if 
they  acquired  the  land,  and  undertook  to  render  it  sanitary,  in  con- 
formity with  the  various  Acts  now  in  force,  that  was  a  sufficient 
scheme  under  the  Housing  of  the  Working  Classes  Act.     Their  con-  i 
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tention  was  upheld,  and  they  obtained  their  power  in  full.  Now  they 
had  their  duty  to  do  regarding  this  area,  and  to  the  Leeds  City 
generally,  for  it  must  produce  a  very  serious  effect  on  the  surrounding 
parts  of  the  city  if  these  buildings,  in  the  centre  of  Leeds,  were 
allowed  to  exist.  He  thought  it  would  have  been  wiser  not  to  have 
made  two  bites  of  a  cherry,  but  to  go  the  whole  hog  at  once  and  ac- 
quire the  whole  area,  obtaining  power  to  carry  out  the  scheme  by  de- 
grees, as  they  might  find  it  convenient,  and  it  might  become  necessary. 
They  had,  as  a  matter  of  fact,  done  nothing  in  response  to  the  appeal 
of  the  medical  officer  of  health  as  far  as  the  remainder  of  the  area  was 
concerned.  With  regard  to  one  or  two  other  points,  the  question  of 
the  erection  of  new  dwellings  was  an  important  one.  He  thoroughly 
agreed  with  what  Mr.  Munee  had  said,  that  the  Corporation  would 
have  been  wiser,  if  instead  of  putting  up  large  and  unsightly  houses 
in  the  centre  of  the  town,  they  had  built  smaller  houses  some  distance 
from  the  centre,  and  thus  provided  accommodation  in  room  of  the  ac- 
commodation destroyed  by  the  scheme.  The  advantage  of  action  of 
this  kind  was  very  great,  because,  in  the  first  place,  it  removed  the 
working  man  from  the  congested  part  of  the  city  where  he  did  not 
get  sunshine  and  fresh  air,  to  more  healthy  surroundings,  and  they 
were  also  able  to  give  him  better  accommodation  at  a  lower  rent  than 
they  could  possibly  do  in  the  centre  of  the  city.  Moreover,  they 
avoided  the  odious  Scotch  system  of  tenement  houses.  They  also 
placed  their  scheme  on  a  more  sound  financial  basis,  because  they 
could  not  get  land  at  a  reasonable  cost  in  the  centre  of  the  city.  If 
they  went  outside  they  could  acquire  land  at  a  cheaper  rate,  and  they 
could  easily  persuade  a  railway  company  that  there  was  money  in  it 
if  they  gave  very  cheap  fares  for  workmen  in  large  communities 
situated  on  the  outskirts  of  the  city.  They  had  the  tramways  in 
their  own  hands,  and  they  could  easily  establish  a  cheap  service  to 
the  centre  of  the  city.  Under  all  these  circumst-ances  he  thought 
that  it  would  have  been  a  more  satisfactory  scheme  to  have  gone  out- 
side to  make  their  new  dwelliugs.  An  objection  might  be  taken, 
perhaps,  that  they  had  all  their  poor  people  who  were  readily  shifted, 
and  that  it  would  be  difficult  to  induce  them  to  remove  to  other  parts 
of  the  city.  That  was  true,  but  it  was  a  mistake  in  promoting  a 
scheme  for  the  erection  of  artisans*  dwellings  in  relation  to  schemes 
for  clearing  out  slums,  to  suppose  that  the  tenants  they  were  going  to 
accommodate  were  necessarily  the  same  tenants  they  were  going  to  evict 
from  the  slums.  It  might  be  a  question  whether  it  was  advisable  for 
the  Corporation,  in  any  new  enterprise,  to  undertake,  from  the  outset, 
the  most  difficult  class  of  tenants  they  had  to  deal  with,  who  would 
probably  destroy  their  property  and  place  very  great  difficulties  in  the 
way  of  csLTTjing  out  the  scheme.  As  a  matter  of  fact,  in  many  of 
their  cities  where  they  had  erected  artisans'  dwellings  to  take  the 
room  of  houses  destroyed,  they  had  found  that  the  artisans  who 
entered  the  new  dwellings,  were  of  a  class  higher  than  those  evicted 
from  the  slums,  and  these,  the  slum  dwellers,  removed  into  a  some- 
what better  class  of  houses,  formerly  occupied  by  the  people  who 
went  into  the  new  Corporation  artisan's  dwellings.    Thus  they  got 
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each  Htratuu  of  the  commuoity  moved  up  n  »tep,  uiid  tbat  was  a  great 
advantage  in  itself.  An  important  point  in  counection  with  the 
housing  of  the  Working  Clasaes  Act  had  regard  to  the  queation  of 
ciimijensation.  He  thought  Mr.  Carter  scarcely  conveyed  a  clear 
idea  of  the  advantages  a  great  Corporation  like  Leeds  possessed 
under  that  Act.  Thus,  under  llie  Act,  the  Arbitralor  was  direct-ed  to 
lake  into  account  any  improvement  Ihat  occured  from  the  di-molirion 
of  Ihe  alums  to  other  houses  belonging  to  the  same  man — a  partial 
recognition  of  the  principle  of  betterment.  The  arbitrator  was  al.to 
forbidden  to  make  any  allowance  in  respect  of  compulsory  purchase, 
and  they  alauhad  the  fact,  that  if  the  house  was  in^^anitary,  the  arbi- 
trator was  required  to  take  fn:im  the  compensation  n  sum  suflicient 
to  render  the  house  sanitary,  and  in  the  case  of  a  house  unfit  for 
human  habitation,  it  was  enacted  that  the  compensation  should  simply 
be  ihe  vahie  of  the  materials  of  the  bouse  and  the  land  upon  which 
it  was  built.  He  thought  these  were  very  satisfactory  terms  of  com- 
pensation, and  they  should  induce  local  authorities  to  go  in  more 
largely  Tor  schemes  under  this  excellent  statute  than  they  had  hilher- 
t(i  done.  He  hoped  he  had  not  been  unduly  critical,  but  if  he  hod, 
he  should  be  set  right  by  members  present.  He  hoped  bin  criticisms 
would  be  accepted  by  the  members  of  the  Corporation  in  the  spirit 
in  which  they  were  offered. 

Mr.  J.  MiTNCE  (Belfast )  asked  to  be  allowed  to  offer  a  word  of  ex- 
planation. He  must  not  have  made  himself  properly  understood. 
He  did  not  mean  to  say  they  were  not  to  go  in  tor  large  schemes  but 
that  they  should  deal  with  a  small  area  lirst  and  then  having  completed 
it  take  up  another  part.  They  could,  he  thought,  in  that  way  do  it  to 
better  advantage  than  by  gm|ipling  with  the  entire  undertaking  at  one 
time,  as  the  opposition  was  less  formidable. 

Dr.  Abtos  (Eccieshill)  congratulated  llie  city  of  Leeds  on  the 
scheme  which  bad  bren  described.  He  believed  that  the  influence  of 
Leeds  W'ould  have  its  effects  upon  Bradford  and  that  Eccleshill  would 
get  some  benefit.  He  should  like  to  know  whether  the  scheme  so  far 
as  the  erection  of  the  buildings  was  concerned  was  being  carried  out  by 
the  sanitary  committee  or  by  the  building  committee  because  he  had 
heard  it  said  that  the  two  committeea  did  not  not  always  see  eye  to 
eye  upon  sanitary  matters.  He  certainly  thought  that  tlic  plans  and 
spet-ificaliona  should  be  approved  by  the  Sanilary  Committee  as  well  as 
by  the  Building  Coramittei-,  for  they  knew  that  in  many  towns  a 
great  deal  of  expense  was  often  incurred  in  putting  right  what  had 
been  done  wrongly.  He  hoped  Councillor  Womersley  would  allow 
him  to  compliment  him  on  its  having  been  decided  to  put  windows 
into  the  water  closets.  There  had  been  some  talk  about  this  matter  in 
another  gathering  of  Congress,  and  he  had  there  urged  that  it  should 
be  compulsory  to  make  such  a  provision.  And  he  could  not  see  why  a 
window  should  be  put  into  a  w.c.  and  not  into  a  privy.  Light  was  a 
sanitary  requirement  and  of  great  importance  in  localities  inhabited  by 
the  lower  class.  If  conveniences  in  such  parts  were  not  properly  lighted 
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the  tenants  using  them,  took  no  pride  in  keeping  them  clean,  but 
if  they  were  well  lighted  the  tenants  were  shamed  into  keeping 
them  respectable.  He  was  glad  to  see  that  windows  were  going  to  be 
put  into  the  conveniences  to  be  erected  near  the  Artisans'  Dwellings 
in  Leeds.  But  if  they  had  been  doing  that  at  Eccleshill  they 
would  have  made  the  windows  larger.  He  should  like  to  ask  Mr. 
Carter  whether  the  buildings  mentioned  in  his  paper  would  secure  any 
protection  from  ground  air  in  the  basement  and  whether  any  imper- 
vious basement  was  to  be  provided,  with  damp  proof  courses.  Every 
one  knew  that  it  was  necessary  to  protect  houses  from  the  ground  air 
as  well  as  from  the  ground  damp.  Then  as  regards  drainage  they  all 
knew  that  the  Local  Government  Board  model  bye-laws  compelled  the 
disconnection  of  drains.  If  in  his  own  district  he  noticed  in  plans 
that  the  drains  went  direct  into  the  main  sewer  he  pointed  out  that 
the  model  bye-laws  did  not  admit  of  the  practice.  It  was  rather 
invidious  that  a  large  town  should  be  able  to  make  its  own  bye-laws, 
and  that  a  smaller  district  should  in  that  respect  be  under  the  control 
of  the  Central  authority  and  subjected  to  criticism  and  oversight.  He 
should  like  to  ask  whether  in  the  houses  mentioned  in  the  paper  the 
rainfall  pipes  were  to  be  disconnected.  And  there  was  another  point 
to  which  be  should  like  to  draw  attention.  He  observed  from  the 
plan  that  the  scullery  of  the  house  opened  out  of  the  bedroom.  He 
did  not  think  that  was  sanitary;  it  was  not  at  all  a  desirable  arrange- 
ment. He  acquiesced  in  the  criticisms  of  Dr.  Beveridge,  though  he 
must  admit  that  the  Leeds  City  Council  had  done  well  in  the  matter. 
He  further  agreed  in  what  previous  speakers  had  said  as  to  the 
undesirability  of  crowding  so  vast  a  number  of  people  into  the  centre 
of  the  town  as  they  would  do  if  they  erected  those  barrack-like 
dwellings  which  he  understood  were  in  contemplation.  It  would  be 
much  better  if  they  could  make  provision  outside  where  they  could 
get  more  fresh  air,  then  Councillor  Womersley  would  perhaps  tell  him 
whether  the  waste  pipes  would  deliver  into  the  gullies.  One  advantage 
which  he  found  from  disconnecting  the  house  drains  in  his  own 
district  was  this ;  they  employed  a  sanitary  staff  to  clean  out  all  the 
gulHes  and  traps  throughout  the  district  periodically  and  he  believed 
this  had  very  greatly  contributed  towards  the  reduction  of  the  death 
rate  from  diarrhoea.  They  could  not  get  the  lower  class  of  tenants  to 
clean  out  those  things.  He  regarded  the  cleansing  of  gullies  and 
traps  as  being  quite  as  essential  a  part  of  scavenging  as  the  emptying 
of  ashpits.  Gullies  and  traps  were  practiciilly  cesspools  and  they 
became  a  nuisance  if  they  were  not  cleaned  out.  In  conclusion  he 
said  he  was  glad  to  think  that  the  City  Council  were  show  ing  much 
interest  in  the  Dwellings  of  the  poorer  Working  Class. 

Councillor  W.  S.  Brown  (Edinburgh)  said  he  did  not  care  to 
criticise  the  policy  of  the  Leeds  Corporation  tn  what  they  were 
about  to  do,  because  his  own  impression  was,  from  what  they  had 
done  in  Edinburgh,  that  the  Committee  in  charge  of  this  great 
scheme  would  find  their  hands  fully  occupied  for  the  time  Parliament 
had  given  them  to  carry  out  the  work.     Therefore  he  would  confine 
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liimself  rather  to  making  one  or  two  practical  obsermtions,  in  the 
hope  that  they  might  be  found  useful  to  the  Leeds  body  and  others, 
who  were  carrying  through  similar  schemes  under  the  Housing  of 
the  Working  Clafses  and  the  Artisan  and  Dwelling  Acts.  They  had 
in  Edinburgh  just  carried  through  a  scheme  not  quite  so  large  as  (h'.' 
one  of  which  tney  Imd  just  heard.  They  got  the  time  extended  to 
five  yeara,  and  they  bod  found  up  to  now,  that  it  hod  taken  them  all 
their  time  to  get  their  work  carried  through.  The  first  step  they 
took,  and  he  thought  it  a  very  wise  step,  w&s  to  have  a  careful 
supervision  of  all  the  licensed  lodging  houses  throughout  the  city. 
The  object  of  that  was  to  find  out  e^cactly  the  condition  of  these 
common  lodging  houses,  and  they  insisted  upon  them  being  put  into 
a  proper  sanitary  condition.  Where  they  were  not  so,  the  oppor- 
tunity was  embnfcced  of  closing  them  forthwith.  After  that  was 
done,  notices  wei-e  served  upon  the  whole  of  the  proprietors,  in  the 
areas  to  be  dealt  with.  The  Committee  appointed  by  the  Edinburgh 
Corporation  had  distinctly  come  to  the  conclusion,  after  trying 
various  methods  of  acquiring  property,  that  the  best  and  speediest 
was  at  once  to  put  it  into  the  hands  of  one  man,  appointed  by  the 
Local  Government  Hoard.  He  was  sorry  now,  after  the  experience 
that  Edinburgh  had  had,  that  they  did  not  adopt  that  plan  at  first. 
They  tried  negotiations  and  bought  some  XIOO.OUL)  worth  of  property, 
but  he  was  sure  they  would  have  saved  considerably  if  the  arbitrator 
who  was  ultimately  appointed  had  been  appointed  to  deal  with  the 
whole  area  at  one  time.  One  result  of  the  examination  of  the 
common  lodging  houses  was  this,  they  had  brought  to  the  notice  of 
the  public  in  Edinburgh  the  condition  of  these  houses,  and  a  company 
was  formed  forthwith,  which  purchased  and  fitted  up  a  very  lai^ 
tenement  fur  a  common  lodging-house,  to  accommodate  upwards  of 
300  personn.  That  was  five  years  ago.  I'p  to  now  they  had  never 
paid  less  than  five  per  cent.  They  could  have  afforded  to  pay  more, 
but  they  had  never  paid  less.  Their  charge  to  the  lodgers  was 
4d.  per  night.  By  taking  tickets  for  the  whole  week  the  rate  was 
somewhat  reduced.  He  threw  out  this  suggestion  because  he  believed 
that,  in  Leeds  as  in  Edinburgh,  there  must  be  individuals  willing  to 
form  a  company,  and,  in  that  way,  perhaps  relieve  the  Corporation 
Irom  the  burden  of  putting  up  common  lodging-houses.  One  thing 
they  felt  was  a  hardship,  and  that  was,  to  submit  their  plans  to 
the  Local  Government  Board  ;  they  held  very  strongly  and  very 
properly — his  audience  would  say — that  the  local  bodies  were  a  much 
better  authority  than  the  Local  Government  Board,  for  judging  of 
the  kind  of  house  required  in  the  particular  locality  where  they  were 
to  be  erected.  They  had  put  up  houses  outside  the  area,  in  the  hope 
that  they  would  get  a  certain  number  of  people  to  go  out  there. 
They  had  also  put  up  houses  on  the  areas  cleared.  They  were  in 
hopes  at  one  time  that  there  would  be  this  lerelling-up  process 
it'erred  to  by  his  friend  from  Aberdeen,  but  while  there  might  have 
some  cases,  and  while  there  had  been  in  some  cases,  a 
levelling-up  tendency,  still  he  was  afraid  there  was  a  danger,  from 
the    experience    they    had    had,   that    there   was   a  Icvelling-down 
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tendency  as  well,  and  so  long  as  they  had  the  public-houses  so 
closely  connected  with  it  in  these  small  areas,  he  was  afraid  this 
would  continue.  They  had  had  a  publican,  who  complained  bitterly, 
that  by  the  removal  of  certain  small  slum  areas,  he  had  lost  to  the 
extent  of  ^20  or  X30  a  week.  That  was  in  a  very  small  area,  and 
probably  their  experience  would  be  the  same,  and  they  would  save 
hundreds  of  pounds  if  they  could  get  some  of  these  public-houses 
closed. 

Councillor  Womebslet  (Leeds)  remarked  that  his  friend,  who  had 
had  a  shot  at  him  on  the  subject  of  back-to-back  houses,  had  left 
the  meeting.  He  had  intended  to  reply  to  that  gentleman,  but  as  lie 
had  gone  he  would  not  touch  upon  that  question.  The  fact  was  that, 
between  back-to-back  houses  of  the  older  type,  and  those  that  one 
saw  at  present,  there  was  no  comparison,  and  he  thought  fewer 
objections  could  be  raised  against  those  recently  erected,  when  they 
took  into  consideration  the  enhanced  value  of  land  in  Leeds. 
Another  gentleman  spoke  of  the  cost  of  land,  and  said  they  could 
get  it  at  3s.  a  yard.  That  was  all  right  enough.  The  land  was  there, 
but  they  had  also  to  get  the  people  there,  and  that  was  the  difficulty. 
Let  him  say  however,  that  the  Corporation  were  fully  alive  to  the 
importance  of  running  early  morning  trams  to  the  outskirts  of  the 
city,  and  they  had  started  a  five  o'clock  morning  service  to  meet  the 
requirements  of  the  working  classes  of  the  city,  so  that  the  Cor- 
poration were  doing  all  they  could  to  meet  the  circumstances  of  the 
poorer  artizans.  But  there  was  a  class  of  people  in  the  centre  of  a 
great  city  like  Leeds,  who,  if  they  were  taken  away  from  the  centre, 
were  practically  shut  out  from  their  livelihood.  They  were  employed 
in  the  centre  of  the  city,  probably  in  connection  with  markets,  and 
unless  they  could  be  there  early  in  the  morning,  there  was  no 
source  of  livelihood  for  them.  The  work  was  of  a  very  inter- 
mittent character.  They  scarcely  knew  in  the  morning  whether 
they  would  get  a  job,  as  it  was,  and  the  Corporation  wanted,  if 
possible,  not  to  remove  them  from  the  centre  of  the  city.  He 
thought  that,  in  the  end,  they  would  adopt  some  form  of  tenement 
houses,  but  it  would  not  be  a  very  high  one.  Eemembering  the 
strong  feeling  there  was  in  Leeds  against  tenement  dwellings,  they 
would  never  soar  so  high  as  their  friends  in  Scotland  in  that  respect. 
He  would  like  their  friends,  who  so. generously  criticised  them,  to 
realise  the  difficulties  they  had  to  contend  with.  One  friend  said 
they  were  not  doing  enough,  but  did  he  realise  what  it  was  to  deal 
with  72  acres  of  land,  in  the  centre  of  a  great  city  like  Leeds? 
Did  he  realise  what  it  was  to  have  to  dishouse  15,000  people  ?  The 
enormous  opposition  that  would  be  engendered  by  the  very  fact  of 
issuing  notices  to  quit  upon  15,000  people  at  one  time  ? 

Dr.  QoEDOX  Bevbhidgb  (Aberdeen)  said  that  Councillor 
Womersley  had  misunderstood  him.  What  he  urged  was  that 
they  should  acquire  the  whole  area  to  be  cleared,  and  clear  it  away 
by  degrees  and  from  time  to  time. 
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Mr.  Councillor  WuiiRnsi.Er,  coatinuing,  said  that  their  scheme 
farcsbndowed  dealing  with  75  iicreH,  but  tor  practicd  purposes,  and 
owing  to  the  difHcultieH  in  the  way,  they  were  only  going  to  diaturb 
one  section  of  16  acres  at  the  time.  lie  would  tike  gentlemen 
to  realise  this  too,  that  though  they  had  nut  bought  6U.  worth  of 
property  yet  their  trouble  had  been  enormous  ;  and  their  trouble  in 
acquiring  the  whole  of  the  land  would  be  still  more  enormous,  and 
they  had  consciences  to  deal  with  in  Leeds  that  would  be  difficult  to 
convince  as  to  values.  They  had  already  offers  of  property  which 
they  cnuld  not  entertain  at  all ;  the  prices  were  so  exorbitant,  and 
he  did  not  know  that  if  they  got  an  arbitrator  down  they  would  get 
on  much  better.  He  was  rather  depressed  by  the  hugeness  of 
the  scheme  and  the  difficulties  at  the  present  day,  and  he  would 
rather  their  friends  had  encouraged  them  than  that  they  had  sug- 
gested tliat  the  Corporation  were  not  doing  enough.  He  assured 
them  they  were  taking  a  very  bold  step,  and  were  by  no  means  aun; 
yet  of  how  they  would  succeed,  the  difficulties  were  so  great.  He 
should  have  been  glad  if  some  one  had  suggested  some  method  of 
housing  these  people,  because  that  was  the  point  they  w»nttid  to  get 
at.  Mr.  Cart«r  had  simply  put  down  this  plan  as  suggested  ideas. 
They  were  waiting  for  an  ideal  model-dwelling  to  be  foreshadowed 
by  some  earnest  friend  of  the  working  classes.  He  believed  JMr. 
Boulnois,  in  his  lecture  to  the  Congress,  foreshadowed  a  scheme 
for  such  dwellings,  and  he  believed  his  committee  would  turn  their 
attention  to  it  at  once.  He  thought  the  feeling  of  the  Corporation 
was  not  to  interfere  with  private  enterprise,  but  to  allow  the  builder 
to  build  for  the  artixan  a  dwelling  at  a  moderate  rent,  and  to  let  the 
Corporation  turn  its  attention  to  that  class  of  people  who  could  only 
pay  a  very  limited  i-ent.  The  only  way  he  could  see  by  which  to 
meet  their  requirements  was  to  provide  some  form  of  tenement 
dwellings,  ilia  friend  from  Eccleshill  was  glad  to  discover  some- 
thing good  in  Leeds  ;  and  he  miglit  tell  him  that  they  do  ritaiite  the 
guUies  in  Leeds — they  cleansed  10,000  a  month — and  he  thought 
tjiat  would  convince  him  they  were  not  overlooking  that  important 
department  of  sanitary  work  in  their  public  streets.  He  had  been 
very  glad  to  hear  the  critieiama  that  had  fallen  from  their  friends,  but 
what  they  should  value  more  was  practical  advice  a.^  to  the  best 
method  of  rehousing  the  people  in  our  large  Insanitary  Area  Scheme. 

Alderman  Harbison  (Chairman,  Health  Committee,  Sunderland), 
said  the  Chairman  of  the  Leeds  Health  Committee  had  referred  to 
the  difficulty  of  acquiring  land  in  an  insanitary  area.  They  had  to 
deal  with  an  area  of  a  like  kind  in  his  own  town.  Sunderland :  an 
area  corresponding  largely,  he  believed,  to  the  one  under  considera- 
tion, both  as  to  its  locality,  its  density  of  population,  and  the  high 
death-rat«  which  had  prevailed  for  many  years.  They  found  for 
practical  reasons  that  their  best  policy  was  to  divide  their  schemn 
into  three,  and  proceed  by  steps.  When  they  got  their  Order,  and 
had  to  proceed  to  clear  the  property  away,  they  went  to  work  ill 
this  way.     They  had  a  valuation  of  the  property  by  the  borougii  . 
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engineer,  and  then  employed  an  estate  agent  to  make  the  valuation 
again  for  them,  he  not  knowing  the  valuation  which  their  engineer 
had  arrived  at.  When  he  presented  his  valuation  to  them  they 
found  that  it  corresponded  very  closely  to  the  one  they  had  had 
previously,  and  they  made  terms  with  him  to  proceed  at  once  to 
purchase  as  much  of  the  property  as  he  could  at  the  valuation  he 
had  put  upon  it.  They  acquired  in  that  way  a  considerable  amount 
oE  property,  some  at  the  valuation,  some  at  less,  and  some,  perhaps, 
at  a  little  more.  They  proceeded  step  by  step,  and  had  now  completed 
the  purchase  of  the  whole  property  at  a  fairly  considerable  sum 
less  than  the  valuation  put  upon  it.  He  would  put  that  plan  against 
the  plan  of  the  gentleman  from  Edinburgh  of  proceeding  at  once 
to  the  Local  Government  Board  for  an  arbitrator.  If  they  could 
get  the  right  man,  who  took  an  interest  in  the  scheme,  and  was 
inspired  by  patriotic  desire  to  see  it  succeed,  he  would  spare  no 
effort  to  acquire  the  property  on  such  terms  as  to  give  reasonable 
grounds  for  believing  that  the  scheme  would  be  a  success.  They 
submitted  their  plans  to  the  Local  Government  Board.  There  were 
obvious  reasons  why  this  should  be  done,  but  it  had  landed  them 
in  this  difficulty,  that  whilst  this  scheme  was  undertaken  because  of 
insanitary  overcrowding,  the  Local  Government  Board  had  laid  it 
down  as  a  condition  that  for  the  whole  of  the  people  displaced  from 
that  area  provision  should  be  made  upon  the  same  area  again.  They 
were  consequently  driven  to  the  erection  of  these  high  dwellings 
that  none  of  them  liked,  although  their  plan  only  showed  three 
stories  instead  of  the  four  that  were  required  under  the  plans  to 
accommodate  the  whole  of  the  people,  and  the  Local  Government 
Board  were,  he  believed,  withholding  their  sanction  because  of  their 
inability  to  accommodate  on  the  area  the  whole  of  the  people  displaced. 
At  any  rate  the  Sunderland  Corporation  would  do  nothing  whatever 
to  reproduce  on  that  area  the  state  of  things  they  had  condemned. 
That  was  a  very  strong  argument  indeed  for  trusting  the  Local 
Authority  to  carry  out  the  law.  They  would  see  the  absurdity  of 
the  position,  the  absurdity  of  the  Local  Government  Board  requiring 
them  to  reproduce  even  in  the  faintest  degree  the  state  of  things 
they  were  seeking  to  abolish. 

Dr.  Walter  Smith  (St.  Pancras)  said  he  should  like  to  endorse 
what  the  last  speaker  had  said,  for  they  had  had  the  same  experience 
in  London  as  they  had  had  in  Sunderland.  They  had  a  very  large 
scheme  before  them.  They  had  gone  to  the  Local  Government 
Board,  and  that  Board  had  absolutely  refused  to  allow  them  to  go  on 
unless  they  would  re-house  three-fourths  of  the  people  displaced. 
It  was  absolutely  impossible  in  their  case  to  do  so.  The  ground  was 
covered,  every  inch  of  it,  for  miles  around.  It  was  absolutely 
impossible.  If  they  were  to  fulfil  the  conditions  insisted  upon,  the 
last  condition  would  be  worse  than  the  first. 

Me.  G.  F.  Cabtbr  (Leeds)  replying  to  the  discussion  said  that  one 
gentleman  had  urged  that  the  main  streets  should  not  be  made  too 


482  HTGIESP.   IN   ELEMENTARY   EDUC.VTIOS. 

wide,  tliat  they  should  be  fifty-five  feet  and  not  sixty-five  in  width. 
They  had,  in  Leeds,  main  streets  ot"  aiity  feet.  It  was  urged  that 
peojile  should  not  be  lioused  in  tenements,  but  rather  that  the  Corpo- 
ration should  provide  self- cod tained  houses  in  the  Suburbs,  and  take 
the  people  there  in  trams.  Councillor  Woniersley  hod  sboWD  why  it 
was  desirable,  and  even  necessary,  to  retain  very  poor  people  in  the 
area  itself.  The  Medical  Officer  of  Health  for  Eccleshill  asked  several 
questions  about  plans.  He  was  there  more  to  give  information 
about  the  scheme  itself.  With  regard  to  the  plans  he  might  say  the 
H'hole  scheme  was  under  the  Insanitaiy  Area's  Committee  which  was 
a  sub-committee  of  the  whole  Sanitary  Committi^,  and  not  under 
the  Building  Committee.  They  had  determined  to  put  windows 
in  the  w.c.'s,  two  feet  by  one  foot,  and  to  have  them  made  to 
open,  in  addition  to  a  ten  inches  by  ten  inches  air  brick.  They 
should  give  an  impervious  basement,  with  damp-proof  courses.  Their 
building  bye-laws,  at  the  present  time,  had  nothing  in  them  with  re- 
gard to  the  construction  of  tenement-dwellings,  and,  in  fact,  if  any- 
one else  sent  in  plans  for  buildings  of  that  class  the  committee  would, 
he  daresay,  throw  them  out.  Of  course  the  Insanitary  Area's  Com- 
mittee were  under  the  special  privilege,  and  if  the  private  speculator 
were  to  submit  plans  for  tenement  dwellings,  he  would  not  be  pulling 
down  valuable  property,  but  would  probably  be  proposing  to  do  it  on 
vacant  land,  which  was  a  different  thing  allogether.  He  agreed  with 
what  their  friend  from  Sunderland  bad  said  with  regard  to  the  Local 
Government  Board. 
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^^  Hygiene  in  Elementary  Education,"  by  James  R.  Kaye,  M.E, 

The  study  of  the  laws  of  hygiene  and  the  rules  and  observaucea 
by  which  health  can  be  preserved  and  promoted  has,  I  need 
hardly  tell  you,  claims  of  rar-reacliing  importance — in  fact  it  la 
second  to  none — but  at  the  same  time  has  not  received  that 
attention  by  the  community  which  it  deserves,  and  therefore  I 
ask  the  indulgence  of  this  meeting  wliile  I  endeavour  in  the  short 
time  at  my  disposal  to  renew  the  claims  of  hygiene  as  a  necessity 
in  our  national  system  of  elementary  education. 

In  the  "Times"  iiewsi>aper  of  the  11th  August  1891  the 
following  words  appealed : — "  The  most  pressing  work  of 
sanitary  reformers  is  now  not  to  legislate  but  to  educate ;  to 
make  the  mass  of  the  people  in  some  degree  at  least  participate 
in  the  knowledge  of  the  causes  of  pi-evenlible  disease  and  death." 
The  past  40  years  exjjerience  of  preventive  medicine  has  j)roved- 
conclusively  that  disease  is  the  result  of  man's  offence  against 
natural   laws,  and  further,  that  amongst  the  500,000   ueatha 
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which  occur  annually  in  England  and  Wales,  one-third  at  least 
are  certainly  preventable. 

Take  the  loss  of  human  life  ascribed  to  consumption — a 
preventible  disease  arising  frequently  from  ignorance  of  the  laws 
which  govern  the  development  and  progress  of  disease.  Consider 
also  the  needless  sacrifice  and  waste  of  life  due  to  measles  and 
whooping  cough.  On  one  occasion  the  Prince  of  Wales,  in 
referring  to  these  diseases,  asked  the  question  "  If  preventable, 
why  not  prevented  ?  "  This  may  be  answered  in  various  ways, 
but  practically  the  cause  may  be  ascribed  to  the  want  of  the 
diffusion  of  knowledge  of  the  elementary  principles  of  pre- 
vention amongst  the  people.  Sanitaiy  progress  may  be  stated 
to  depend  on  two  factors :  first,  the  administration  of  sanitary 
law  by  the  proper  Authorities  who  ai'e  the  custodians  of  the 
public  health ;  second,  co-operation  and  willingness  on  the  part 
of  the  people  in  fulfilling  the  requirements  of  the  law, — an  object 
which  cannot  be  expected  so  long  as  the  people  from  want  of 
knowledge  fail  to  appreciate  the  immeasurable  results  of 
sanitation. 

Until  knowledge  on  any  subject,  however  practical  and 
important,  is  disseminated,  but  little  is  to  be  expected,  for  un- 
fortunately men  seldom  act  as  well  as  they  know,  and  never 
better.  The  remedy  therefore  against  this  condition  of  things 
would  appear  to  be  enlightenment  of  the  people,  perhaps  easier 
said  than  accomplished,  but  still  no  reason  for  its  neglect.  The 
channels  for  the  dissemination  of  knowledge  are  as  varied  as 
numerous,  but  my  remarks  refer  to  the  agency  of  schools,  and 
chiefly  elementary  schools,  because  in  them  we  find  children 
from  seven  to  thirteen  years  of  age  who  in  the  ordinary  course 
of  events  will  leave  school  at  or  before  the  latter  age  in  order 
to  earn  their  own  livelihood  and  are  not  likely  therefore  to 
obtain  the  invaluable  benefits  of  higher  education.  To  reach 
these  scholars,  any  knowledge  of  hygiene  must  be  given  in  the 
school  period.  I  do  not  wish  to  be  understood  as  putting  forward 
any  extreme  or  exclusive  claim  on  the  part  of  hygiene.  All  that 
is  advocated  is  that  opportunity  may  be  given  whereby  some 
knowledge  may  reach  the  scholar  as  to  his  future  life  and 
surrounoings,  and  not  as  it  now  is,  by  haphazard,  by  disease  and 
calamity,  or  by  enforcement  of  the  law. 

The  object  of  all  education  should  be  to  teach  boys  and  girls 
to  observe  and  reflect  as  well  as  to  recollect  and  repeat.  It  is 
not  my  purpose  to  enter  into  the  question  of  how  the  human 
mind  should  be  trained  and  informed  in  a  proper  system  of 
education,  but  I  maintain  that  a  subject  like  hygiene  is  better 
fitted  to  assist  us  in  our  object  than  some  of  the  branches  of 
education  now  in  vogue. 
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Hygiepe  reijuires  no  profuiind  studv,  but  consiists  simply  of  the 
knowu  isicts  relating  to  the  inti^r-dependence  of  man  and  his 
surroundings — tliose  facts  on  which  the  mantt  mna  in  corpore 
sano  depends. 

1  dare  say  that  some  who  are  proseiit  may  think  that  the 
compulsory  ijuclusion  of  liygienc — now  digiii5ed  as  a  sc  ..ice  —is 
not  feasible  as  a.  part  of  elementary  education.  No  doubt 
science  has  a  learneil  sound,  but  do  not  such  processes  and 
conditions  as  combustion,  gravitation,  roundness  and  hardness 
belong  to  physical  science.''  Yet  these  are  daily  taught,  but 
when  hygiene,  the  science  of  life,  is  advocated  we  hear  mur- 
murings  about  over-pressure  at  school.  It  is  thought  highly 
important  to  teach  a  child  the  nature  of  the  earth,^that  it  is 
round— a  most  diHicult  conception  for  hira  to  realize.  What 
good  can  be  derived  from  a  study  of  the  lion,  the  zebra,  or  the 
pelican,  with  which  there  Is  little  i>ossibility  of  ever  coming  in 
contacts  How  many  of  those  who  have  struggled  with  the 
names  of  foreign  places,  mountains  and  risers  ever  make  use  of 
these  hereafter?  We  t*ach  our  children  these  antl  other 
branches  such  as  drawing, — knowleilge  which  cannot  reduce 
one  iota  the  ill  health  or  useless  sacrifice  of  human  life,  or  in  any 
way  improve  their  social  surroundings.  Apart  from  the  small 
proportion  of  children  who  are  taught  domestic  economy  aud 
physiology  we  neglect  in  our  educational  system  practical 
reference  to  many  of  the  weightier  matters — easier  of  realisation 
— which  concern  the  life,  health,  happiness,  and  prosperity  of 
the  individual, 

Kducation  to  be  of  use  to  the  class  for  whom  it  is  intended 
should  be  conducted  with  regard  to  the  future  life  and  needs  of 
those  who  arc  under  instruction.  Hygiene  meets  this  pro- 
position ;  it  suits  all.  The  clergj-  iu  their  sphere,  the  lawyer  in 
the  court,  the  engineer  and  architect  in  theu-  work,  and  trades- 
men too,  would  all  benefit  from  some  early  tuition  in  the  science 
of  health,  and  would  not  the  health  officer  often  times  have 
received  greater  encouragement  if  more  of  the  members  of  our 
Dietrict  Councils  had  had  the  early  opportunity  of  instruction  in 
the  rudiments  of  health  matters.  The  lessons  of  the  laws  of 
health  are  beyond  all  comparison  of  more  consequence  to 
humanity  than  the  teaching  of  any  other  science  that  over  was. 
It  has  been  said  that  the  motto  of  teaching  should  be  "  for  life 
and  not  for  school "  and  it  is  a  trite  saying  that  "  the  child  is 
father  to  the  man."  When  Catiline  would  subvert  the  liberties 
of  Rome  he  commenced  by  corrupting  the  minds  of  the  youth, 
and  so  also  the  most  efficient  mode  of  working  any  great  reform 
is  to  instruct,  projierly,  the  rising  generation. 

Another  argument  I  would  use.     If  the  law  forbids,  it  ought 
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to  provide  the  education  of  what  it  advocates.  If  the  people 
are  ignorant  of  the  value  of  pure  water,  and  on  the  other  hand 
of  the  dangers  of  impure  water,  the  benefits  of  a  wholesome 
supply  to  a  town  cannot  be  appreciated.  If  people  do  not  under- 
stanciikoinething  of  the  nature  of  the  laws  by  which  infectious 
diseas>e&  Sriginate  and  are  disseminated  the  efforts  of  the  Sanitary 
Authorities  are  materially  minimised. 

To  none  is  information  which  governs  healthy  living  more 
necessary  than  to  the  house-wife  with  whom  rest^  the  sweetness 
of  home  and  the  wellfare  of  her  offspring.  The  excessive  rate  of 
infantile  mortality  of  the  present  age  is  with  just  cause  largely 
ascribed  to  the  ignorance  of  the  mother,  who  in  nine  cases  out  of 
ten  is  unprepared  for  this  responsible  position.  Further,  if  a 
Sanitary  Authority  do  not  recognise  the  full  effects  of  uncleanli- 
ness,  say,  of  privies,  or  of  adulterated  and  contaminated  food, 
milk  for  example,  how  can  we  expect  the  proper  enforcement  of 
the  law  in  that  district.  It  has  been  argued  that  education 
must  not  outrun  popular  opinion,  and  no  doubt  the  patchwork 
nature  of  our  present  sanitary  laws  may  be  ascribed  largely  to 
this  idea.  The  indication  would  therefore  be  to  keep  popular 
opinion  as  progressive  as,  if  not  ahead  of,  the  law. 

Some  may  remark  that  the  importance  of  hygiene  has  been 
acknowledged  and  point  to  the  frequency  with  which  its  con- 
clusions are  ignored.  Notwithstanding,  for  instance,  all  that  has 
been  said  about  fresh  air,  how  common  it  is  to  spend  hours  in 
overcrowded  and  ill-ventilated  rooms,  to  sleep  in  bedrooms 
devoid  of  means  of  ventilation,  and  to  work  in  stuffy  offices  and 
insanitary  workshops.  Much  of  this  apathy  and  neglect  of 
health  I  consider  arises  because  the  mind  of  the  individual  has 
not  been  impressed  at  the  most  susceptible  period  of  life,  long 
before  the  ordinary  pursuits  of  the  world  have  engaged  his 
attention. 

In  short,  it  is  to  little  purpose  that  we  devise  remedies  for  the 
shortcomings  of  the  people,  or  provide  a  science  of  health,  if  the 
great  masses  of  the  people  who  are  so  deeply  affected,  are, 
through  want  of  knowledge,  unable  to  sympathise  or  co-operate 
with  the  measures  intended  for  their  good.  Hence  my  argument 
that  hygiene  should  constitute  part  of  the  primary  education  of 
the  embryo  citizen  so  that  he  may  become  ''  a  living  part  of  the 
nation,"  a  conscientious  member  of  society,  and  a  useful  citizen 
in  the  full  belief  of  the  proverb  that  **a  healthy  cobbler  is  a 
better  man  than  a  sick  king." 


Dr.  Kbwwood  (Medical    Officer  of    Health,  Stoke  Newington) 
agreed  with  Dr.  K&je  in  his  estimate  of  preventible  mortality. 
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There  were  tens  of  thousands  of  deaths  amongst  in&nts  every  yeaV 
that  were  unquestionably  due  to  parental  ignorance.  The  only  way 
in  which  they  could  cope  with  this  ignorance  was  obviously  by 
education,  and  that  was  how  the  preventable  infantile  mortality 
would  eventually  be  reduced.  Education  at  the  present  day  seemed 
to  aim  too  much  at  adornment,  and  thus  the  plant  was  sacrificed  for 
the  sake  of  the  flower.  The  very  knowledge,  which  it  was  essential 
that  a  child  should  possess,  was  absolutely  ignored  in  our  present 
scheme  of  education  ;  yet,  it  was  more  important  than  anything  else, 
that  a  child  should  be  taught  the  laws  of  health  and  disease  pre- 
vention, and  that  female  children  should  be  taught  something  of 
infant  rearing.  The  Educational  Department  had  taken  some  note 
of  this  grave  omission.  Its  conscience  seemed  to  have  pricked  it  a 
few  years  back,  and  it  went  so  far  as  to  introduce  "hygiene**  as  an 
optional  subject,  but  it  had  never  been  pressed  upon  the  scholars  in  the 
London  Board  Schools.  He  had  taken  the  trouble  to  ascertain  that 
not  more  than  one  per  cent,  of  the  children  were  ever  taught  anything 
of  hygiene,  and  the  one  per  cent,  who  were  taught,  were  taught  a  form 
of  hygiene  which,  to  his  mind,  was  absolutely  useless.  Elementary 
facts  as  to  the  laws  of  health  and  the  rearing  of  offspring  were 
practically  neglected,  and  a  child  was  taught  a  lot  of  useless  and 
uninteresting  facts  of  histology  and  physiology.  The  necessary 
object  lessons  which  should  be  given  to  children,  which,  after  all, 
impressed  them  more  than  anything  else,  were  absolutely  ignored, 
and  in  the  London  Board  Schools  too  little  pains  were  taken  to  apply 
the  principles  of  hygiene  to  the  surroundings  of  the  scholars. 
There  was  a  general  lack  of  ventilation,  and.  the  very  elementary 
principles  of  hygiene  were  ignored  in  other  respects.  Important  as 
the  subject  was,  before  it  could  be  advantageously  taught  in  schools, 
it  seemed  to  him  to  be  absolutely  necessary  to  train  the  teachers  to 
know  what  it  was  important  to  teach,  and  to  select  those  who  were 
capable  of  teaching  it,  and  were  prepared  to  give  the  necessary 
object  lessons  to  the  scholars.  He  regarded  Dr.  Kayo's  paper  as  the 
most  important  that  had  been  read  at  that  Congress,  for  it  pointed  to 
a  measure  which,  if  included  and  properly  carried  out  in  our  education 
system,  would  do  more  in  the  prevention  of  disease,  in  his  opinion, 
than  any  other  dozen  measures  that  could  be  suggested. 

Dr.  Aston  (Medical  OfEcer  of  Health,  Eccleshill)  said  he  formu- 
lated a  proposition  many  years  ago,  that  Hygiene  ousht  to  be  taken 
up  by  the  Education  Department  as  a  necessary  part  of  their  Elemen- 
tary Education  System,  but  they  had  not  realised  that  necessity 
in  Enjjland  yet.  They  had  to  remember  it  was  a  uniform  move- 
ment that  was  wanted,  and  that  it  was  because  of  the  absence  of  a 
uniform  movement  that  they  had  all  this  friction  and  the  opposition 
they  had  to  encounter  in  their  work  as  sanitary  administrators.  There 
was  the  example  to  which  Dr.  Kaye  had  referred,  and  again,  it  -was 
ifu possible  to  convince  the  people  of  Yorkshire  that  measles  was  a 
dangerous  infectious  disease.  It  did  not  matter  how  clear  their  facts 
were,  in  deaUng  with  grown  up  people  they  made  no  impression  upon 
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them.  They  must  have  a  kind  of  preliminary  information  if  they 
were  to  grasp  what  medical  officers  wanted  them  to  see.  The  mor- 
tality from  measles  in  this  country  was  23  per  1,000  of  the  deaths  : 
that  from  diphtheria  was  not  more  than  10,  yet  people  were  afraid  of 
diphtheria,  and  were  not  afraid  of  measles.  The  mortality  from 
whooping  cough  was  23  per  1,000  of  the  deaths  ;  that  from  scarlet 
fever  was  only  19,  yet  they  could  not  convince  people  of  the  danger 
of  this  disease.  8ome  200,000  infants  died  every  year  from  the 
grossest  neglect,  and  yet  they  allowed  this  preventable  mortality  to  go 
on  year  after  year.  He  agreed  that  this  was  probably  the  most  im- 
portant paper  read  before  the  congress.  He  thought  a  resolution 
should  go  from  some  quarter  of  that  Congress  to  the  Council  of  the 
Sanitary  Institute,  requesting  them  to  memorialise  the  Educational 
Department  in  the  direction  of  asking  them  to  make  hygiene  a  com- 
pulsory part  of  our  Elementary  Education  System. 

The  Chairman  (Mr.  Pridgin  Teale)  said  the  practical  question  in 
connection  with  instruction  in  hygiene  was  that  of  how  it  was  to  be 
done.  That  point  was  touched  upon  by  Dr.  Kenwood,  and  if  it  was 
done  in  the  way  he  had  described  it  was  worse  than  useless.  Already 
teachers  were  overloaded  with  work,  and  if  this  additional  one  were 
thrust  upon  them  what  would  they  do  ?  They  would  get  a  book  on 
hygiene,  cram  a  few  superficial  points,  and  they  would  obtain  what 
would  be  technically  called  hygiene-teaching,  and  would  be  little 
short  of  rubbish.  It  was  very  difficult  to  say  what  should  be  done. 
It  would  require  persons  of  skill  and  judgment  to  efficiently  impart 
this  instruction  in  hygiene,  and  the  teaching  would  have  to  be  from 
the  outside  and  not  from  within.  If  they  were  to  put  this  before 
the  Education  Committee  of  the  Privy  Council,  they  would  see  these 
difficulties,  and  would  require  some  practical  method  of  carrying  out 
such  teaching.  It  was  the  carrying  out  that  was  the  difficulty,  and^ 
not  the  convincing  of  people  of  the  desirability  of  teaching  hygiene. 

Dr.  J.  R.  Kate  (West  Eiding  County  Council,  in  reply)  said  he 
quite  agreed  with  the  President  in  regard  to  the  difficulty  of  teaching 
hygiene  as  a  part  of  elementary  education;  but  where  there  was 
a  will  there  was  a  way,  and  the  lessons  of  hygiene  and  social  life 
could  be  impressed  on  the  mind  of  the  scholar  in  many  ways.  Take 
one  illustration — plant  life  in  a  flower  pot.  It  would  not  be  difficult 
for  a  child  in  the  third  standard  to  follow  the  description  of  a  plant 
under  favourable  and  unfavourable  conditions  and  surroundings. 
To  be  healthy  the  plant  must  have  fresh  air,  sunshine,  good  soil,  and 
a  clean  pot,  while  on  the  other  hand  it  could  be  shown  that  injury 
followed  want  of  proper  drainage  from  the  pot,  or  by  being  placed 
in  a  darkened  part  of  the  room,  or  crowded  amongst  others.  Thus 
it  was  not  necessary  to  seek  far  for  simple  lessons  as  to  how  to  lead 
a  healthy  life.  With  few  exceptions  hygiene  does  not  find  a  place 
in  elementary  education,  and  it  is  only  by  keeping  this  anomaly 
before  the  public  that  any  hope  can  be  obtained  of  practical  progress. 
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" School Bygiene^^  by  Arthur  Kent. 

ABSTRACT. 

The  hygienic  conditions  of  schools,  especiallj  Elementary 
Schools,  have  hitherto  been  practically  neglected  in  spite  of  the 
obvious  necessity  for  great  attention  being  paid  to  these  places 
where  young  children  spend  so  much  of  tneir  time,  and  are 
undoubtedly  responsible  for  the  dissemination  of  so  much  in- 
fectious and  other  diseases. 

There  are  numerous  schools,  which  can,  however,  for 
simplicity  be  divided  in  two  great  groups  : — 

(1)  Elementary,  includii^  State  or  Public  controlled  Board, 
and  Poor  Law.  Voluntary  controlled  by  a  Manage- 
ment Committee.  All  of  which  come  directly  under 
the  Education  Department. 

Private  Schools  and  Colleges : — 

{2)  Large  Residential  Schools  and  Colleges. 

The  schools  included  in  the  first  group  require  most  attention 
as  they  are  attended  chiefly  by  young  cnildren,  and  in  the  case 
of  Board  and  Elementary  Schools,  oy  children  of  the  middle 
and  lower  classes,  who,  of  course,  know  nothing  of  their  hygenic 
requirements. 

The  Education  Department  do  to  some  extent  attend  to  the 
sanitary  condition  of  schools,  yet  there  are  many  schools  very 
deficient  hygienically  and  far  behind  this  perioa  of  advanced 
sanitation,  a  state  of  things  which  would  probably  be  easily 
remedied  if  left  in  the  hands  of  sanitary  autnorities. 

The  Department  still  sanction  under  certain  conditions  a 
minimum  cubic  space  of  80  feet  per  child  calculated  on  the 
average  attendance,  and  often  the  schools  are  overcrowded 
much  to  the  detriment  of  the  children's  health,  and  help  to  the 
spreading  of  any  infectious  and  other  communicable  diseases. 
It  would  be  better  if  the  Department  fixed  a  minimum  cubic 
space  of  say  150  feet  per  scholar,  calculated  on  the  number  of 
children  on  the  books,  so  that  in  the  absence  of  any  scholar 
there  would  be  an  increased  space  for  those  present.  To  check 
and  prevent  overcrowding,  sanitary  authorities  should  have 
power  to  visit  schools  at  any  time  during  school  hours  to  count 
the  number  of  scholars  present,  and  any  offence  discovered 
reported  to  the  school  inspector,  such  offence  being  punishable 
by  a  reduction  in  the  grant. 

Warming  and  ventilation  although  very  important  are  very 
defective  and  deficient  in  some  schools.  The  method  of  warm- 
ing by  hot  water  or  steam  pipes  fixed  in  channels  below  the 
floor  and  covered  with  open  gratings,  is  very  insanitary  and 
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ought  to  be  abolished.  The  heat  from  them  is  unequally  dis- 
tributed, and  dust,  foul  matter  from  boots,  and  other  filth 
accumulates.  In  some  schools,  the  only  means  of  warming  is 
by  common  iron  stoves,  and  generally  in  these  instances  there  is 
also  a  lack  of  ventilation,  the  atmosphere  of  the  rooms  quickly 
becoming  unbearable.  Very  few  schools  provide  for  the  warm- 
ing of  incoming  fresh  air.  At  most  schools  there  are  fixed 
times  for  commencing  and  discontinuing  warming,  and  often 
adhered  to  however  inclement  the  weather  may  be,  much  to  the 
discomfort  of  the  teachers  and  scholars.  All  schools  should  be 
provided  with  some  apparatus  to  warm  at  least  a  portion  of  the 
incoming  air.  A  George's  "  Calorigen,'*  or  Bond's  *•  Euthermic  " 
gas  stove  fixed  in  each  room,  would  be  an  effective  method  and 
could  easily  be  put  in  use  on  chilly  or  wet  summer  days.  In 
schools  where  gas  was  not  procurable  an  oil  stove  on  the 
principal  of  either  of  these  could  be  used. 

Fire-grates,  whether  ventilating  or  otherwise,  ought,  on  account 
of  the  airt  and  dust  they  create,  to  be  abolished  from  schools. 
All  methods  for  ventilating  and  warming  schools  should  be  con- 
structed to  prevent  as  much  as  possible  the  introduction  of  dust. 
The  great  features  of  good  ventilation  of  schools  are  provision  of 
appliances  which  are  easily  worked.  Swing  windows  often  fall 
into  disuse,  especially  on  windy,  cold,  or  wet  days.  New  schools 
should  be  provided  with  outlets  in  the  walls  connected  by  shafts 
to  the  basement,  where  there  should  be  a  paddle-wheel  shaped 
fan  driven  by  steam,  electricity,  or  gas  engine,  to  extract  the 
foul  air  and  expel  it  through  an  upright  shaft  or  tower  above 
the  building.  In  existing  schools  where  there  are  no  mechanical 
means  for  extraction  of  foul  air,  small  fans  or  Blackman  air 
propellers  should  be  fixed  in  the  walls,  and  driven  by  electricity, 
the  electric  dynamo  being  worked  by  a  small  gas  or  oil  engine. 

With  remrd  to  the  sanitary  conveniences  it  is  deplorable  that 
whilst  the  Department  insist  on  having  good  accommodation  in 
new  schools,  they  overlook  the  existence  of  the  many  midden 
closets  and  Rochdale  pails  not  only  in  rural  districts  but  in  the 
older  voluntary  and  Board  schools  in  thickly  populated  places 
where  there  are  good  systems  of  sewerage  and  abundant  water- 
supply.  It  would  be  a  big  step  towards  better  school  sanitation 
if  water-closets  were  insisted  upon  in  all  schools  where  possible, 
and  in  the  others,  earth  or  ash  closets.  Very  few  schools  possess 
good  urinals,  those  in  use  being  badly  constructed  and  of  easily 
fouled  material.  They  should  be  constructed  of  glazed  fireclay 
with  a  half-round  fireclay  channel  from  end  to  end,  and  should 
be  provided  with  flushing  apparatus. 

The  schools  should  be  cleaned  oftener  than  done  at  present,, 
which  is  generally  only  twice  yearly,  and  the  walls  ought  to  be. 
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glazed  tiled  to  about  6  feet  high,  and  the  remainder  painted 
and  varnished  to  permit  them  to  be  cleaned  easily. 

Cloak-rooms  should  be  entirely  outside  the  school-rooms 
and  thoroughly  ventilated,  and  warmed  sufficiently  to  dry  any 
wet  clothing. 

With  respect  to  school  furniture,  many  schools  still  possess 
the  old  style  of  desks  which  are  all  the  same  height,  and  in 
spite  of  all  that  has  been  said  about  eye  and  spinal  diseases 
they  are  still  permitted  to  use  them. 

There  should  be  swimming  baths  in  connection  with  all 
elementary  schools  not  only  for  the  purpose  of  leaching 
swimming,  but  to  promote  cleanliness  amongst  the  school 
children. 

Private  schools  and  colleges  ought  to  be  registered,  and  the 
number  of  scholars  regulated  according  to  the  capacity  of  the 
school. 

A  Medical  Officer  of  Schools  should  be  appointed  in  every 
town,  preferably  the  Medical  Officer  of  Health,  who  should 
periodically  inspect  the  schools,  analyze  the  air  to  ensure  that 
the  ventilation  is  good,  and  all  older  schools  deficient  in 
sanitation  should  be  condemned  till  satisfactory  to  the  sanitary 
authorities. 


Dr.  Aston  (Eccleshill)  reminded  the  meeting  that  better  than  two 
years  ago,  at  the  Hull  Congress,  he  read  a  paper  on  the  subject  of 
SSi'hool  Hygiene,  and  formulated  a  resolution,  which  was  carried,  and 
urged  that  all  plans  for  schools  should  be  approved  by  the  Health 
Officer  and  Sanitary  Inspector  before  being  submitted  to  the  De- 
partment, and  that  the  Health  Officer  should  be  required  to  certify 
annually  for  every  Board  School  in  his  area. 

Dr.  Yacheb  (Birkenhead)  pointed  out  that  though  there  had  been  a 
congress  at  Hull  it  was  not  a  congress  of  that  Institute.  He  moved  a 
vote  of  thanks  to  the  President  of  the  Section,  and  spoke  of  the  dig- 
nity, fairness,  and  courtesy  with  which  he  had  discharged  his  duties, 
and  also  of  the  full  knowledge  he  had  displayed  of  the  subjects  dis- 
cussed. As  to  the  difficulty  of  imparting  instruction  in  hygiene,  he 
ventured  to  suggest  that  a  certain  book,  of  which  they  all  had  know- 
ledge, entitled  *'  Dangers  to  Health,"  should  be  generally  used  as  a 
school  book.  Inasmuch  as  children  and  adults  also  were  more  inte- 
rested by  what  the  eye  sees  in  pictorial  form  than  by  what  they  were 
merely  taught  by  word  of  mouth,  he  was  quite  certain  that  if  that  book 
were  introduced  into  every  school  no  scholar  would  leave  it  without 
a  fairly  adequate  knowledge  of  elementary  hygiene. 

Professor  Tbbveltan  put  the  resolution,  which  was  carried  by 
acclauiation,  and  with  the  President's  reply  the  proceedings  of  the 
section  terminated. 
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SECTION"  II. 

ENGINEERING  AND  ARCHITECTURE. 


PAPERS  AND  DISCUSSIONS. 

^^  Fever  Hospital  Construction^'^  hy  Edwin   T.   Hall,  Fellow 
and  Past  Member  of  Council,  R.LB.A, 

(Fellow.) 

In  submitting  for  your  consideration  to-day  a  paper  on  the 
Construction  of  Hospitals  for  Infectious  Diseases  1  hardly  need, 
before  such  an  audience,  impress  on  you  the  advantages  of  the 
segregation  of  persons  afflicted  with  these  diseases.  The 
remembrance  of  the  ravages  caused  in  our  midst  by  epidemics 
of  small-pox,  scarlet  fever,  diphtheria,  &c.,  is  too  fresh  and  too 
painful  to  have  been  obliterated  from  the  mind  even  in  these 
days,  when  events  crowd  so  rapidly  one  upon  the  other  as  to 
render  the  present  and  immediate  future  all  engrossing. 

The  organized  attack  on  these  enemies  —  enemies  more 
dangerous,  because  less  tangible,  than  the  armed  forces  of 
hostile  nations  —is,  however,  the  outcome  of  the  latter  half  of 
the  Victorian  era. 

Even  in  that  densely  peopled  province,  the  County  of  London, 
no  hospital  specially  set  apart  for  scarlet  fever  existed  until 
1849,  when  the  London  Fever  Hospital  was  opened  as  an 
Institution  supported  by  voluntary  contributions.  Fifteen  years 
later  wards  for  enteric  fever  were  added,  and  150  beds  for  both 
diseases  were  the  sole  provision  in  London  for  the  reception 
and  treatment  of  these  diseases. 

In  1867,  however,  a  great  stride  was  made  under  the  Metro- 
politan Poor  Law  Act,  of  that  year.  All  the  Metropolitan 
Sarishes  and  unions  were  combined  into  one  district,  called  the 
letropolitan  Asylums  District,  for  the  purposes  of  providing 
hospitals  and  asylums  "for  the  reception  and  relief  of  poor 
persons  infected  with,  or  suffering  from,  fever  or  the  disease  of 
small-pox,  or  who  may  be  insane. 

With  the  last-named  class  we  have  nothing  to  do  in  the  con- 
sideration of  our  present  subject. 

It  is  sufficient  to  say  that  the  Board  constituted  to  carry  into 
effect  the  object  aimed  at  by  the  new  combination,  soon  had 
their  hands  full.  In  1871 — 2,  a  great  epidemic  of  small-pox 
occurred  in  London,  and  during  that  epidemic  the  Board 
admitted  to  their  hospitals  16,089  patients. 

As  the  years  go  by  the  public  have  shown  an  increasing 
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appreciation  of  the  benefits  derivable  from  the  isolation  of  the 
infectious  slek  and  from  hospital  treatment.  The  number  of 
persons  admitted  to  the  London  Fever  Hospitals  increased 
from  2,197  in  1886,  to  22,273  in  1896.  Previous  to  the  year 
1887  it  is  estimated  that  the  projiortion  of  admissions  of  scarlet 
fever  cases  (to  take  this  disease  an  an  illustration),  to  the  total 
number  uf  cases  which  occurred  in  London  did  not  much 
exceed  10  per  cent.  In  1890  it  had  risen  to  42'C  per  cent.,  and 
has  since  then  increased  to  62*65  in  1896.  The  first  half  of  the 
present  year  shows  a  still  further  increase  to  71-64;  indeed, 
during  May  and  June  the  percentage  rose  to  73-01,  and  for  one 
week  in  May  it  was  as  high  as  85'04  per  cent.  It  would  be 
interesting  to  note  what  has  resulted  since  the  isolation  of  fever 
patients  in  London,  and  quoting  from  statistics  prepared  by  the 
Metropolitan  Asylums  Board  in  July  of  this  year,  we  find  that 
in  1871  the  death-rate  from  scarlet  fever  per  thousand  of 
population  in  London  was  0*58,  whereas  in  1896  it  was  but 
i)'21,  or  a  decrease  of  nearly  two-thirds. 

Incidentally,  I  may  remark  that  the  deaths  from  typhus  and 
Bmall-pox  are  shown  to  have  been  practically  nil  in  1896. 

Diphtheria  cases  were  not  admitted  to  the  Board's  hospital 
until  the  end  of  1888,  and  whereas  the  death  rate  in  the 
hospitals  in  1889  was  40'74  per  cent.,  it  went  down  every  year 
luitil  in  1896  it  was  but  2120. 

In  the  country,  generally,  local  authorities  first  derived  their 
power  to  provide  hospitals  for  infectious  diseases,  under  the 
Sanitary  Act  of  1866.  A  few  years  later,  in  1875,  the  Public 
Health  Act  increased  those  powers,  but  very  slow  was  the 
recognition  of  the  desirability  of  using  those  powers,  the 
recognition  of  the  duty  of  organised  communities  to  improve 
the  public  health  by  removing  sources  of  contamination  from 
the  midst  of  the  people. 

In  1888  the  Local  Government  Board  issued  a  memorandum 
"on  the  provision  of  Isolation  Hospital  Accommodation  by 
Local  Authorities,"  and  in  very  simple  language  set  forth  the 
wise  doctrine  that  to  make  isolation  hospitals  of  any  avail  their 
construction  should  not  be  put  off  until  an  epidemic  had 
invaded  a  district,  but  should  be  undertaken  so  that  the  hospital 
should  he  in  readiness  beforehand.  Once  recognise  that  in- 
fections disease  is  an  enemy  that  can  be  overcome,  and  the 
elementary  truth  set  forth  by  the  memorandum  must  carry 
conviction  with  it.  Were  an  invading  army  approaching  would 
any  General  wait  until  it  had  established  iteelf  in  the  territories 
committed  to  his  defence  before  he  erected  his  fortresses? 
Would  he  not  prepare  these  in  advance?  Accompanying  the 
memorandum  were  a  series  of  most  useful  and  suggestive  plans 
for  small  hospitals  suitable  for  villages  and  small  towns.     They 
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illustrate  all  the  essential  principles  of  hospital  planning. 

1.  The  thorough  isolation  of  infected  builaings. 

2.  The  provision  of  cross  currents  of  air  to  thoroughly 
ventilate  a  building. 

3.  The  avoidance  of  a  dark  comer  anywhere. 

4.  The  necessity  for  keeping  receptacles  for  excrement  as  fait 
as  possible  from  direct  contact  with  wards. 

No  matter  what  is  to  be  the  size  of  the  hospital  these 
principles  should  govern  its  design. 

When  public  infectious  hospitals  were  first  constructed  in 
England^  it  was  common  to  devote  a  part  of  the  site  to  small- 
pox, and  another  part  to  all  other  infectious  diseases,  one  set  of 
staff  quarters  being  common  to  both.  It  was,  however,  found 
that  the  danger  from  small-pox  was  great,  not  only  to  the  sick 
patients  in  other  parts  of  the  hospital,  but  to  the  surrounding 
district,  and  separate  hospitals  were  instituted  for  small-pox. 
This  resulted  in  great  measure  from  an  inquiry  instituted 
by  the  Local  Government  Board  in  1881,  wnen  the  Com- 
missioner reported  that  ^^  an  almost  ccmstant  ratio  is  observed 
between  the  amount  of  the  hospital  operations  and  the  degree 
of  the  excess  of  small-pox  in  the  Neighbourhood.''  • 

In  London  the  Metropolitan  Asylums  Board,  in  1885,  came 
to  the  momentous  conclusion  to  abandon  land  hospitals  for 
small-pox  and  to  establish  floating  hospitals  in  the  River 
Thames  at  Darenth.  The  happy  result  followed  that  under 
God's  providence  the  disease  has  been  practically  exterminated 
in  the  Metropolis.  The  means  by  which  this  result  has  been 
obtained  demand  a  few  minutes'  careful  consideration.  First 
the  value  of  isolation  is  shewn  in  a  remarkable  degree ;  the 
ships  are  thoroughly  isolated,  more  so  than  if  they  were 
surrounded  by  open  spaces  of  land.  The  fast  travelling  tide  of 
the  river  is  constantly  moving,  causing,  by  friction,  movement  in 
the  air  even  in  the  calmest  days ;  heavy  gases  are  taken  away 
by  it  and  are  oxygenized ;  pure  air  is  always  flowing  through 
the  wards.  Secondly,  the  perfection  of  the  Board's  ambulance 
service  has  greatly  contributed  to  the  result.  No  sooner  is  a 
case  reported  as  existing  than  it  is  conveyed  by  the  ambulance 
carriage  to  the  tender  and  away  to  the  hospital.  The  disease  is 
not  given  time  to  spread  in  the  houses  of  the  people.  In  any 
scheme  of  hospital  construction  for  a  town  of  any  size  too  much 
stress  cannot  be  laid  on  the  necessity  for  an  ambulance  station, 
and  an  organized  ambulance  service. 

On  the  question  of  the  maximum  size  of  an  infectious  disease 
hospital  I  have  not  been  able  to  find  any  data  to  prove  that  any 
limit  need  be  set.  Given  an  adequate  area  of  land  and  an  ade- 
quate staff  a  hospital  may  be  of  any  size.  With  the  question  of 
area  I  will  deal  directly.    With  that  of  staff  it  may  be  said  that  the 
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maximum  is  fixed  by  the  number  of  patients  which  one  Medical 
Superintendent  can  well  supervise.  That  is  merely  a  matter  of 
organizatibn.  For  the  sake  of  argument  we  will  assume  that  to 
be  500.  It  would  be  quite  practicable  from  the  administrative 
point  of  view  to  combine  2,  3  or  4  of  these  units  with  a  Medical 
Director  General  over  all,  just  as  several  regiments  of  soldiers 
are  combined  under  a  superior  command.  I  do  not  say  this  is 
desirable  or  practicable  as  a  general  rule  but  I  use  it  as  an 
illustration  of  the  question  we  are  considering. 

In  London  the  largest  hospital  for  acute  cases  provides  for 
548  patients  under  one  Medical  Superintendent  with  5  assistants, 
and  I  believe  the  Local  Government  Board  consider  that  about 
the  maximum.  As  a  fact  however  the  planning  of  the  hospital 
must  largely  affect  the  question.  If  the  plan  of  the  wards  be  a 
straggling  one  in  relation  to  the  administrative  buildings  then 
500  may  be  too  many.  If  it  be  compact  in  the  sense  of 
grouping  the  wards  in  convenient  relation  to  the  administration 
then  more  than  500  may  be  none  too  many. 

As  to  the  provision  of  beds  necessary  for  any  given  town. 
Dr.  (now  Sir  Richard)  Thome  Thome,  the  Medical  Officer  of 
the  Local  Government  Board,  referred  in  1891  to  an  estimate 
that  a  provision  of  one  bed  per  thousand  inhabitants  was  suffi- 
cient, but  wisely  remarked  tnat  that  depended  on  the  character 
and  size  of  the  houses  in  the  Town,  pointing  out  that  less 
accommodation  was  required  in  a  well-to-do  district  than  in  a 
manufacturing  or  colliery  district. 

In  London,  the  total  accommodation  for  acute  Fever  and 
Diphtheria,  when  buildings  now  in  progress  are  completed,  will 
be  4,642,  or  say  one  in  about  1,000.  This  amount  however, 
does  not  include  provision  for  1,380  Convalescent  patients  which 
brings  the  total  up  to  6,022,  or  say  about  one  bed  per  775  or 
800  of  population. 

I  have  not  included  small-pox  cases  in  these  figures  at  all. 

When  a  Local  Authority  nas  decided  on  the  number  of  beds 
required  to  be  provided,  the  question  of  site  will  have  to  be 
considered. 

This  should  be  in  as  open  a  position  as  possible.  If  one  could 
be  found  surrounded  by  roads  it  would  be  better,  because  all 
roads  are  channels  for  wind  currents. 

It  should  be  on  elevated  ground  so  that  drainage  may  be 
readily  carried  away.  A  site  standing  high  with  but  a  gentle 
slope  is  best  and  most  economical.  Avoid  one  with  steep  slopes. 
Get  a  site  with  good  trees,  at  all  events  near  the  boundaries,  and 
keep  every  tree  tliat  you  can,  both  for  the  patients'  health  and 
enjoyment  and  for  the  sake  of  the  locality.  Let  the  hospital 
grounds  be  as  like  a  park  as  you  can.  A  compact  site  is  better 
than  an  elongated  one. 
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Much  has  been  said  and  written  as  to  the  maximum  number 
of  patients  per  acre  that  should  be  put  on  the  site.  I  am  not 
aware  of  any  data  that  justify  any  one  of  the  arbitrary  figures 
suggested.  At  Glasgow  the  Belvedere  Hospital  has  17  beds 
per  acre,  at  Liverpool  the  Grafton  Street  Hospital  has  34.  In 
London  the  Eastern  has  40,  the  Western  36,  the  South 
Western  47,  the  South  Eastern  42,  the  North  Eastern  22,  the 
Fountain  Temporary  40,  the  Brook  16,  the  Park  28,  the 
Grove  19. 

Enquiry,  however,  does  not  shew  that  the  higher  numbers 
give  worse  results  than  the  lower,  and  if  there  were  anything 
in  the  theory,  there  should  be  some  dififerences.  The  method 
of  computation  is  also  unsatisfactory,  because  in  some  cases  the 
buildings  are  all  grouped  close  together,  and  there  is  a  large 
piece  of  the  calculated  area  unbuilt  on,  and  having  no  more  to 
do  with  the  number  of  beds  per  acre  than  has  the  adjacent 
land  which  does  not  belong  to  the  hospital.  Of  course  there 
are  limits,  and  I  know  of  one  case  where  the  number  is  much 
greater  than  any  I  have  quoted.  In  that  case,  when  the  beds 
are  all  full,  the  cases  take  longer  in  recovery  than  when  there 
are  fewer  patients. 

What  then  should  determine  the  area  required?  First, 
the  relative  elevation  of  the  site  and  its  isolation.  In  short,  the 
facilities  which  naturally  exist  for  a  rapid  change  of  the  sur- 
rounding atmosphere.  Next  the.  necessity  for  an  unoccupied 
zone  between  infected  buildings,  and  the  boundaries.  The  Local 
Government  Board  fix  a  minimum  of  40  ft.  The  Asylums 
Board  in  all  their  recent  hospitals  fix  '*  about  100  ft.,"  a  much 
better  zone  for  many  reasons,  and  especially  for  large  hospitals. 

Then  we  come  to  the  separation  of  buildings.  The  jLocal 
Government  Board  fix  this  at  a  minimum  of  40  ft.  between 
any  infected  building  and  any  other  building  whether  infected 
or  non-infected.  The  Asylums  Board,  however,  have  fixed  as 
between  parallel  two-storied  infected  buildings  a  distance  equal 
to  twice  the  height  of  the  building.  For  a  one-storied  infected 
building  40  ft.  is  a  minimum,  and  it  is  better  to  make  this 
60  ft.  for  other  reasons. 

A  40-ft.  distance  between  the  ends  of  infected  buildings 
axially  in  a  right  line  is  adequate,  but  again  a  greater  distance 
is  better. 

If  a  site  be  laid  out  to  give  the  isolation  here  described,  the 
number  of  beds  per  acre  will  take  care  of  itself. 

Again,  it  is  eminently  desirable  to  have  all  pavilions  axially 
about  north  and  south.  It  will  I'eadily  be  seen  that  in  this 
way  every  internal  wall  of  the  large  wards  will  receive  the  sun 
at  some  time  of  the  day. 
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It  must  be  (letermiiied  whethe;  to  have  one  or  two-storied 
pavilions,  The  former  are  better,  but  they  are  somewhat  more 
costly.  Two-storied  wanls  necessitate  staircases  and  lift*  for 
trollies  of  coal,  food,  &c,  but  the  patients  are  nearer  to  the 
administrative  centre,  and  the  distances  to  be  traversed  are 
reduced  by  one-half.  Medically  the  ideal  is  doubtless  the  one- 
storied  hospital,  but  the  practical  suggests  and  permits  of  the 
two-storied. 

We  will  assume  the  size  of  the  hospital  and  the  area  of  the 
land  to  be  decided,  due  allowance  being  made  for  staff  buildings, 
laundries,  &c.     We  will  now  consider — 

T/ie  Block  /'/an.— There  should  be  two  entrances  only  to  the 
hospital.  One  for  all  the  staff  ^patients  and  stores;  one  for  the 
hearse,  coffins,  &c.,  the  last  being  so  placed  that  it  is  out  of 
sight  of  the  patients.  The  main  entrance  should  be  wide  and 
hospitable  in  appearance,  and  may  be  by  two  pairs  of  gates  with 
a  hand-gate  at  the  side.  Close  to  this  on  the  one  side  should 
be  the  porter's  lodge,  and  near  it  the  offices  for  the  committee  of 
management,  the  medical  supeiintcndent,  and  the  chaplain. 
On  the  other  side  may  be  the  waiting  rooms  for  visitors  to 
patients,  and  near  by  the  discharge  rooms  for  patients  with  bath 
and  dressing-rooms.  If  a  large  hospital  be  in  contemplation 
and  it  is  desired  to  have  a  married  medical  superintendent  his 
residence  should  be  near  at  hand,  and  at  least  lOU  ft.  from  the 
infected  buildings,  and  in  that  case  a  private  entrance  from  the 
road  for  the  family  is  desirable.  If  an  unmarried  superintendent 
be  required  his  quarters  may  be  part  of  a  lai'ger  block  containing 
the  staff. 

The  shape  of  the  site  and  the  size  of  the  hospital  will 
determine  the  position  of  the  kitchen,  steward's  stores,  and 
similar  administrative  buildings,  A  good  road  should  run  all 
round  the  hospital  within  the  zone.  1  have  thought  it  would 
assist  the  meeting  if  I  exhibited  drawings  (1)  of  the  Grove 
Hospital,  London,  which  the  Architect,  Mr.  Tiltman,  has  kindly 
lent  me  for  the  purpose.  This  is  not  yet  completed.  It  has 
accommodation  for  about  520  patients ;  (2)  of  the  Park  Hos- 
pital designed  by  me,  whicb  is  the  largest  hospital  for  acute 
cases  of  fever  and  diphtheria  in  the  United  Kingdom,  providing 
as  it  does  for  548  patients ;  (3)  my  design  for  the  Piaistow 
Hospital,  providing  for  179  patients. 

In  regard  to  the  size  of  the  Park  Hospital  it  may  be  of  interest 
to  note  that  it  contains  forty-two  buildings,  has  six  miles  of 
drains  within  the  curtilage,  twenty-nine  miles  of  water  and 
steam  pipes,  and  forty-two  miles  of  electric  wires.  The  Piaistow 
Hospital  is  on  a  small  site,  and  consists  of  20  buildings. 

In  a  large   hospital   it   is  wise   to   put   the  administrative 


BDWnr  T.  HALL.  497 

buildings  such  as  kitchen,  stores,  dispensary,  water-tower, 
telephone  exchange,  &c.,  in  the  centre  of  the  front,  and  in  the 
Park  Hospital  it  will  be  noted  they  are  about  equi-dlstant  from 
the  extreme  points  to  be  served  throughout  the  hospital.  In 
this  institution  the  servants  are  in  separate  houses  close  to  the 
kitchens,  &c.,  with  a  cheerful  outlook  towards  the  roads.  The 
Steward  and  the  Assistant  Medical  Officers  have  separate 
residences  also  centrally  placed,  that  of  the  Assistant  Medical 
Officer  being  close  to  the  diphtheria  pavilions,  an  important 
point. 

To  the  east  are  the  diphtheria  and  enteric  pavilions,  to  the 
west  the  scarlet  fever  pavilions,  to  the  south  and  south-west  the 
isolation  pavilions,  to  the  extreme  south  the  nurses'  home,  a 
residence  of  200  rooms,  and  to  the  south-east  the  laundries, 
workshops,  disinfector,  &c.  The  nurses  should  be*  so  placed 
that  they  can  have  gardens  or  recreation  grounds  to  which  they 
may  retire  out  of  sight  of  their  work. 

The  admission  blocks  to  the  various  diseases  are  at  the  zone 
or  outer  ends. 

In  the  Plaistow  Hospital,  owing  to  the  limited  site  and  the 
necessity  for  the  forty  feet  zone  around  infected  buildings,  the 
plan  is  quite  different,  except  as  to  offices  and  discharge  rooms. 
The  scarlet  fever  pavilions  are  to  the  left  after  entering  the 
gates,  with  their  separate  admission  block.  In  the  centre 
opposite  the  gates  is  the  isolation  pavilion.  To  the  right  on 
entering  is  the  admission  room  for  diphtheria,  &c.,  with  pavilions 
behind. 

The  administrative  buildings  are  all  on  the  one  side  of  the 
site,  and  the  Home  at  the  angle  of  the  two  roads. 

As  the  ground  available  for  recreation  is  very  restricted  I 
have  made  flat  roofs  over  the  two  wings,  one  for  the  servants 
and  one  for  the  nurses.  Here  they  enjoy  fresh  air  and  good 
views.  In  the  Home  there  are  separate  flats  for  the  Medical 
Superintendent,  the  Matron,  and  tneir  immediate  subordinates. 
Tlie  female  servants*  rooms  are  grouped  in  the  one  wing,  the. 
sisters*,  nurses',  and  superior  servants'  in  the  other  wing  and 
the  centre. 

The  Kitchen  is  close  by  with  easy  service  to  the  nurses'  and 
servants'  dining  rooms,  while  the  access  to  the  hospital  wards  is 
by  means  of  covered  ways.  The  steward's  stores  are  close  by  with 
a  separate  unloading  yard.  The  laundry  is  more  to  the  east, 
with  incinerator  and  disinfector.  The  last-named  is  intended 
to  be  used  not  only  for  the  hospital  but  for  the  locality,  hence 
it  is  accessible  from  the  yard  containing  the  ambulance  stables 
and  the  mortuary.  This  yard  opens  into  a  road,  and  it  will  be 
seen  the  mortuary  is  quite  out  of  view  of  the  patients. 
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Mucli  has  been  said  for  and  against  covered  ways  connecting 
all  wai'ds  with  the  administrative  boildings,  I  am  decidedly  in 
favour  of  them,  certainly  in  a  large  hospital.  In  such  an 
institution  it  is  more  economical  to  have  a  centre  or  two  from 
which  can  he  supplied  (1)  steam,  hy  which,  iu  preference  to 
coal,  all  the  hot  water  required  for  heating  the  wards  and  for 
services  to  sinks  and  baths  should  be  heated ;  (2)  electricity  for 
lighting,  for  telephones,  and  fire  alarms ;  (3)  water  for  cisterns 
supplying  sinks  and  baths,  fire  mains,  &c. 

The  various  mains  and  cables  to  convey  these  fluids  should 
be  carried  in  subways  (well  lighted  and  ventilated),  by  means 
of  which  they  are  protected  from  weather,  and  are  accessible  at 
all  parts  for  retmir. 

The  roof  of  these  subways  forms  at  once  the  platform  for  a 
covered  way,  and  the  roofs  of  the  covered  ways,  raised  near  the 
pavilions,  are  invaluable  as  balconies  for  the  first-floor  wards. 
On  to  these  balconies  patients'  beds  can  be  wheeled  for  sun 
baths,  the  curative  value  of  which  is  admitted  by  all  doctors. 

Covered  ways  sliould  be  constructed  of  as  durable  materials 
as  the  other  buildings.  The  cost  of  maintenance  is  theivby 
reduced  to  a  minimum. 

It  is  said  that  hospitals  of  detached  buildings  having  no 
covered  ways  between  them  ai-e  approved  by  the  staff,  but  it 
must  be  better  for  all  to  have  a  dry  and  solid  pathway  to  walk 
on,  than  a  soft  fitotway  covered  with  snow  and  sludge  in  winter 
or  deluged  by  the  rain  storms  of  the  summer. 

The  covered  ways  should  be  !<  to  10  ft.  wide,  and  at  least 
8  ft.  high  open  at  the  sides,  but  protected  by  a  balustrade  say 
4  ft.  high,  kept  6"  from  the  floor.  It  is  said  that  the  open 
side  does  not  keep  out  the  weather.  True,  neither  does  an 
umbrella,  but  except  on  very  rare  occasions  both  afford  great 
protection.  Ordinary  rain  from  thunder-storms  comes  down,  if 
not  vertically  at  a  small  angle  from  the  vertical,  and  a  cover 
8  or  10  ft,  wide  would  be  an  efficient  protection  from  -J-Jth  of 
onr  storms  of  rain,  snow  or  sleet. 

Doctors,  nurses,  servants,  food,  fuel  and  all  stores  constantly 
pass  from  one  part  to  another  of  a  hospital,  and  need  all  the 
protection  that  can  be  given  to  them,  and  when  to  this  is  added 
the  value  of  subways  and  Suu-balconies,  I  venture  to  think  the 
case  is  complete. 

The  staircases  to  the  upper  floors  should  open  out  of,  and 
be  fHirt  of  the  covered  ways,  antl  should  not  be  inside  the 
pavilion. 

Having  given  an  indication  of  the  block  plan,  we  come  to — 

Detuils  of  the  Main  Buildings. — Let  us  take  one  pavilion  as 
mple.     This  should  be  constructed  of   brick  or  stone. 
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Its  floors  should  be  of  fire  resisting  construction.  The  lower 
floor  should  be  kept  about  5  feet  above  the  ground  level,  and 
built  on  open  arches  so  that  the  open  basement  may  be  readily 
accessible. 

Ward  floors  should  be  covered  with  some  hard  material 
impervious  to  germs.  Terrazzo  is  used  occasionally.  I  only 
know  of  one  hospital  in  England,  the  Derbyshire  Infirmary,  so 
floored,  but  abroad  its  use  is  more  common,  and  occasionally 
these  floors  have  been  heated  from  beneath.  The  objections  to 
it  are  multitudinous  joints,  and  it  is  hard  and  unsympathetic 
to  the  feet. 

I  have  hardly  seen  any  terrazzo  floor  of  large  area  which 
has  not  defined  cracks,  of  course  filled  with  cement,  arising 
from  the  swelling  and  subsequent  shrinkage  of  the  cement  used 
in  laying. 

In  England,  as  a  rule,  wood  floors  are  used,  and  I  recommend 
teak  in  long  narrow  boards  laid  in  bitumen  and  edge-nailed 
directly  to  the  concrete.  Never  have  spaces  between  the  floor 
boards  and  the  concrete.  This  floor  wax-polished  is  hard,  warm 
and  impervious.     Avoid  parquet  floors  with  innumerable  joints. 

A  factor  first  to  be  considered  in  planning  is  how  many  patients 
should  be  put  in  a  pavilion  t  In  cases  of  scarlet  fever  it  is  I 
believe  considered  by  the  medical  men  most  economical  from  the 
nursing  point  of  view  to  have  not  less  than  14  in  a  ward.  After 
a  very  careful  enquiry  The  Asylums  Board  fixed  20.  We  may 
well  accept  that  as  a  good  rule  for  a  large  hospital,  and  in  that 
case  a  pavilion  should  have  only  one  large  ward  on  one  floor. 

There  are  however  towns  where  a  smaller  number  may  be  more 
suitable  in  one  ward,  and  where  two  smaller  wards  of  equal  size 
may  be  joined  on  one  floor  under  one  pavilion  roof.  1  am  not 
now  speaking  of  wards  for  only  6  patients  each  but  of  those  for 
12  or  14.  Of  these  double  ward  pavilions  there  are  three  types. 
One  where  each  large  ward  designed  for  separate  sexes  has  a 
common  hall  of  entrance  with  a  central  nurses'  room  command- 
ing views  of  both  wards,  as  at  Liverpool,  another  where  both  wards 
are  for  the  same  sex,  one  for  acute  and  one  for  convalescent 
cases,  as  at  Salford,  and  a  third  where  there  is  so  to  speak  a 
party  wall  between  the  two  large  wards  with  separate  nursing 
staff  for  each,  as  at  Glasgow,  and  with  or  without  a  separate 
convalescent  ward  to  each  large  ward.  In  diphtheria  and  enteric 
cases  the  Metropolitan  Asylums  Board  limit  the  large  ward  to 

12  beds,  as  the  individual  cases  require  more  pei'sonal  attention 
by  the  nurses. 

The  best  height  for  a  ward  from  a  practical  point  of  view  is 

13  feet  in  the  clear.  Any  greater  height  is  not  aerially  of  any 
value  to  the  patient,  and  any  less  height  in  a  large  ward  looks 
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oppressive.  For  scarlet  fever  2,000  cubic  feet  per  patient  are 
required  and  12  feet  of  lineal  wall  space  per  bed,  Tliis  su^ests 
13  feet  as  half  the  width  of  a  ward  or  26  feet  for  the  double 
row  of  beds. 

For  diphtheria  2,500  feet  is  required  per  bed,  and  taking  the 
height  and  width  as  last  described  it  follows  that  a  wall  length 
of  15  feet  is  necessary.  A  less  width  than  26  feet  is  certainly 
not  desirable.  There  are  hospitals  with  much  greater  widths 
and  old  ones  with  less,  but  26  feet  appenrs  to  be  a  happy  mean. 
A  small  separation  ward,  say  for  one  or  two  beds,  should  be 
placed  on  the  same  floor  as  the  large  ward,  for  patients  who  for 
any  cause  reijiiire  to  be  separated  from  those  in  the  eeneral 
ward,  and  here,  perhaps,  it  will  be  opportune  to  consider  the 
nursing  of  sick  members  of  the  staff.  There  are  advocates  for 
and  against  having  a  separate  infirmary  for  the  staff.  On  the 
one  hand  it  is  suggested  that  a  sick  nurse  li>ses  "caste"  aad 
authority  if  she  is  placed  in  a  general  ward  with  the  patients; 
on  the  other  hand  it  is  contended  that  it  brings  the  wards  into 
disrepute  if  sick  nurses  are  treated  elsewhere,  as  a  feeling  is 
created  among  patients  and  their  friends  that  in  the  infirmary 
some  superior  treatment  is  given  to  the  staflF, 

There  is  a  third  argument  not  used  by  cither  side  in  the 
dispute  which  ts  of  more  importance  than  all  tlie  others,  and 
that  is  a  tendency  to  devote  so  much  attention  to  patients 
proper  that  members  of  the  staff  are  liable  to  be  neglected. 
To  meet  the  legitimate  arguments  of  all  parties,  I  suggested  in 
the  Park  Hospital  the  abandonment  of  the  staff  infirmary  and 
the  addition  of  a  single  bed  separation  ward  (in  addition  to  one 
or  two  bods  specified)  on  each  floor  of  a  pavilion.  This  single 
bed  ward  to  be  used  for  any  sick  member  of  the  staff  when 
required,  but  otherwise  to  bo  available  for  any  patient.  By 
this  means  the  staff  patient  receives  exactly  the  same  care  and 
treatment  as  an  outside  patient.  I  am  haiipy  to  think  the 
compromise  met  with  general  acceptance.  The  separation  wards 
should  be  calculated  at  the  higher  rate  of  2,50U  cubic  feet  per  bed. 

A  nurse's  duty  room  as  distinct  from  the  ward  kitchen  is  not 
necessary  except  in  cases  where  there  is  a  sister  in  charge  of  a 
pavilion.  A  nurse's  place  when  on  duty  is  in  the  wards,  when 
off  duty  better  accommodation  and  recreation  for  her  is  pro- 
vided in  the  nurses'  home. 

A  ward  kitchen  or  serving  room  is  essential.  It  should  be 
fitted  with  a  hot  closet  or  smalt  kitchener.  Bear  in  mind  that 
the  food  generally  is  cooked  in  the  hospital  kitchen,  A  sink 
with  hot  and  cold  water,  a  dresser,  and  table  are  also  required. 
Attached  or  adjacent  should  be  a  small  larder  for  cooked  meats, 
to  contain  refrigerator,  &c. 
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It  is  desirable  to  have  all  the  china  and  crockery  of  one  floor 
kept  in  the  ward  kitchen  and  washed-up  there.  This  arrange- 
ment renders  each  ward  maid  responsible  for  the  service  of  her 
own  ward. 

The  kitqhen  should  have  an  observation  window  commanding 
the  large  and  separation  wards. 

All  ward  doors  should  have  clear  glass  panels,  in  fact  every- 
thing for  observation,  nothing  for  secrecy. 

A  linen  room  is  necessary  to  contain  all  that  is  required  for 
the  one  floor,  and  this  should  open  out  of  the  corridor. 

Ward  Accessaries. — ^The  sanitary  accessories  are  of  the 
greatest  importance.  The  W.C.'s  for  patients,  slop  andscalding 
sinks,  &c.,  should  be  conveniently-placed  in  a  detached  tower 
connected  by  an  enclosed  passage,  or  enclosed  bridge  to  the 
main  ward.  I  prefer  the  bndge,  it  is  open  to  the  air  all  round. 
Two  water  closets  should  be  provided,  one  for  adults  and  one 
for  children. 

A  similar  tower  to  contain  bath  room  with  2  baths  is  neces- 
sarj".  Some  doctors  desire  to  have  sitz  or  other  baths  in 
addition  to  the  long  bath.  In  both  towers,  if  possible,  it  is 
desirable  to  have  lavatories.  The  position  of  these  sanitary 
annexes  is  a  moot  point.  Some  advocate  them  at  or  near  the 
entrance  to  the  pavilion.  At  Glasgow,  one  tower  containing 
baths,  lavatories  and  W.C.'s,  is  separated  from  the  main  wards 
by  the  general  entrance  lobby ;  at  the  Brook  hospital,  London, 
the  bath  room  is  at  the  corridor  end  of  the  main  ward  opening 
from  both,  while  the  W.C.'s  are  in  a  separate  tower  on  one  side 
at  about  the  centre  of  the  ward. 

In  other  hospitals,  including  the  Park,  the  towers  for  (a) 
W.C.'s,  scalding  and  slop  sinks,  and  (b)  baths,  are  separate  and 
are  at  the  extreme  end  of  the  large  ward,  one  at  each  angle, 
and  in  considering  this  position  it  must  be  remembered  that  the 
admission  buildings  for  all  scarlet  fever  patients  contain  bath 
rooms.  Between  the  towers  a  wide  balcony  is  accessible  from 
the  ward.  At  the  entrance  end  of  each  pavilion  and  convenient 
for  the  separation  wards,  or  for  the  near  end  of  the  large  ward, 
I  have  placed  in  the  nurses*  lavatory  a  movable  bath  and  a 
slop  sink,  besides  a  lavatory  basin  and  W.C.  for  the  nurse.  It 
appeared  to  me  that  by  this  arrangement  greater  convenience 
could  be  obtained  for  bathing  patients,  and  there  was  no 
obstruction  to  the  access  of  the  east  and  western  rays  of  the 
sun  to  the  ward.  It  is  not,  however,  possible  to  dogmatize,  as 
in  some  cases  one  arrangement  is  better  adapted  to  the  require- 
ments of  the  site  than  the  other,  as,  for  example,  in  the  Plaistow 
Hospital,  where  the  site  does  not  admit  of  end  towers. 
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Healing  and  Ventilation. — It  is  of  great  importance  to  ensure 
a  uniform  temperaturt*  to  all  parts  of  a  pavilion,  and  I  believe 
the  best  form  of  beating  is  hv  low  pressure  hot-water  radiators 
beneath  windows.  These  radiators  should  be  calculated  to  give 
a  temjierature  of  65"  thronghout  the  building  when  the 
external  temperature  is  at  28°  The  coils  should  he  enclosed  in 
iron  cases  with  hit  and  miss  covers.  At  the  back,  external 
inlets  should  be  provided  for  cold  air  to  enter  at  a  velocity  of 
say  2^  ft.  per  second  in  sufficient  volume  to  change  the  Mr  of  a 
ward  three  times  iu  the  honr.  The  inlets  should  have  means 
to  control  the  rush  of  air  to  suit  variable  winds.  The  wall 
apertures  should  be  niade  smooth. 

I  deprecato  horizontal  pipes  around  the  walls  of  a  ward. 
Those  in  trenches  ai'e  not  to  be  tolerated  at  all.  It  is  far  better 
to  put  all  horizontal  pipes  iu  the  open  basement  beneath  the 
pavilion,  protecting  them  by  non-conducting  material  such  as 
asbestos  cement.  They  are  then  accessible  at  every  part,  and 
from  them  vertical  pipes  should  supply  the  radiators. 

There  should  in  addition  he  central  fire-places,  say  one  fire 
for  every  30  ft.  of  length  in  a  ward.  These  open  fires  give 
cheerfulness  to  the  room,  and  are  most  valuable  extractors  of 
fold  gases. 

In  my  judgment,  a  central  stack  is  much  better  for  an 
infectious  ward  than  a  stove  with  horizontal  flues  carried  to  the 
external  walls.  These  flues,  when  not  in  use,  are  harbours  for 
gerras,  difficult  to  clean,  and  require  manholes  in  the  ward 
floors.  In  upper  floors  the  horizontal  flues  if  swept  externally 
need  ladders,  and  they  necessitate  a  floor  2  ft.  to  2  ft.  6  in. 
thick.  These  stoves  are  also  difficult  to  light  except  with  the 
aid  of  gas  jets.  Exhaust  ventilating  flues  in  external  walls  are 
cold,  and  not  of  great  value.  In  a  warmed  central  stack  an 
upward  current  is  naturally  induced. 

The  stove  in  the  centre  used  with  horizontal  flues  in  the 
floor  has  however  the  advantage,  appreciated  by  many,  of  allow- 
ing the  ward  to  be  seen  at  a  glance.  Whether  that  advantage 
in  a  ward  120  ft.  long  is  a  set  off  to  the  "many  objections  to 
which  attention  is  drawn,  I  will  leave  othei-s  to  judge. 

I  wish  to  draw  attention  to  a  drawing  on  the  walls  of  a  central 
stack  designed  by  inc  for  the  Park  Hospital  and  made  by  Messrs. 
Doulton  &  Co.  The  external  surface  in  the  stack  is  of  glazed 
faience  of  various  colours,  fonning  a  sanitary  surface.  It  is  made 
with  fire-clay  smoke  flues  all  of  which  start  from  the  open  base- 
ment from  which  they  can  be  swept.  Each  fire-place  has  its 
separate  smoke  flue  and  round  these  flues  are  clustered  from 
each  ward  four  aspirating  flues  of  areas  calculated  to  cany  ofiF 
the  lighter  gases  which  ascend  to  the  ceiling  of  the  wards,  while 
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the  fire-places  take  oflF  the  heavier  gases  near  the  floors,  both 
together  removing  the  internal  air  of  the  room  at  the  same 
velocity  as  that  at  which  fresh  air  enters  the  wards. 

The  stacks  themselves  with  4  smoke  and  8  ventilating  flues 
are  but  3ft.  Gin.  square,  with  rounded  angles.  They  serve  to 
break  the  monotony  of  the  open  wards  and  the  iridescence  of  the 
coloured  material  is  highly  decorative. 

Tlie  surface  of  the  walls  of  a  ward  should  be  of  impervious 
material  faced  with  Parian,  Keene's  or  Robinson's  cement  painted 
in  various  artistic  colours  to  rest  and  please  the  eye  and  varnished. 
I  believe  the  artistic  treatment  of  a  ward  has  a  refining  as  well 
as  a  curative  value  to  patients. 

In  many  wards  glazed  brick  dados  are  used.  They  are 
relatively  costly,  and  the  numberless  joints  are  objectionable. 
These  joints  are  pervious  to  germs,  ana  in  some  cases  they  have 
been  painted  to  overcome  this  difficulty.  All  angles  of  walls, 
ceilings,  floors,  door  and  window  jambs  should  be  concave, 
square  angles  being  dust  and  germ  harbours. 

Windows  for  all  parts  of  a  hospital  should  extend  to  the 
ceiling.  They  should  have  transomes  with  lifting  sashes  below 
and  fan-lights  above  hung  at  the  bottom  and  opening  inwards. 
The  cheeks  of  these  fanlights  when  open  should  in  the  wards 
be  protected  by  glass  spandrils  in  iron  frames.  Sometimes 
these  are  carried  to  the  ceiling,  but  that  I  think  a  mistake, 
because  the  space  next  the  ceiling  between  the  windows  is  not 
then  cleared  oy  air  currents. 

Sashes  should  be  so  made  that  cords  can  be  renewed  without 
the  ordinary  necessity  of  taking  out  the  sash,  a  most  objection- 
able practice  in  winter  time. 

Doors  should  be  provided  inside  the  weight  linings  for  getting 
at  the  weights  and  for  sweeping  the  linings.  I  believe  these 
linings  are  objectionable  in  fever  hospitals,  and  I  recently 
designed  a  winaow  with  solid  frames  for  balanced  sashes  having 
no  weights  at  all.  The  sashes  open  not  only  by  up  and  down 
movement^  but  fall  inwards  like  the  fanlighte.  By  this  means 
the  whole  area  of  the  frame  can  be  opened  for  occasionally 
scouring  a  ward  with  fresh  air,  and  the  sashes  can  be  cleaned, 
painted,  and  reglazed  from  the  inside. 

Doors  in  wards  should  be  prevented  from  slamming  by  means 
of  check  action  floor  springs,  and  all  should  have  solid  frames 
with  no  spaces  behind. 

Sinks  in  hospitals  should  be  of  glazed  stoneware  and  have 
grated  washers  and  plugs  with  overflows,  made  accessible  for 
cleaning.  All  sinks  and  lavatories  should  have  traps  beneath 
them  and  the  wastes  from  these  should  be  carried  tnrough  the 
wall  discharging  over  gullies. 
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Slop  Sinfrt. — The  design  of  these  is  of  great  importance. 
Professor  McHarcUe  desigued  a  large  sink  with  jets  for 
cleansing  hed-pans,  iJcc,  but  it  is  costly,  has  a  large  surface,  and 
13  very  deep.  Messrs.  Dent  and  Ilellyer  next  designed  an 
admirable  sink,  with  an  upward  jet  for  cleansing  bed-pans,  and 
a  flushing  rim.  This  hati  two  3-gallon  cisterns  and  pipes,  one 
for  the  upward  jet,  one  for  tlie  rim.  A  danger  to  be  guarded 
against  is  the  liability  of  the  paper  and  soil  being  driven  into 
the  handle  of  the  pan  by  the  rush  of  water,  and  if  no  pan  be 
inserted  and  the  wrong  handle  pulled  the  upward  jet  becomes  a 
fountain  three  or  four  feet  hi^h. 

I  have  here  a  drawing  of  a  sink  designed  by  me  and  made 
by  Messrs.  Dent  and  Hellyer ;  in  this  sink,  which  is  small  and 
shallow,  one  3-gallon  cistern  does  all  the  work.  The  water 
enters  the  pan  by  one  pii^e  with  two  branches,  one  to  the 
flushing  rim,  one  to  a  brass  nozzle  at  the  back,  designetl  to  enter 
the  handle  of  the  bed-pan.  From  this  nozzle  the  water  spreads 
like  a  palm  leaf,  scours  the  bed  pan  and  the  soil  drops  at  once 
into  the  trap.  If  no  pan  be  used  the  jet  causes  no  incon- 
venience, and  it  scours  the  sink  most  thoroughly.  The  cost  of 
manufacturing  this  sink  is  manifestly  less  than  that  of  any 
other,  it  uses  little  water,  it  is  handy,  it  has  a  square  table  top, 
and  the  service  pipe  remains  after  use  free  from  water.  It  is 
made  on  Messrs.  Dent  and  Ilellyer's  bracket  principle,  standing 
quite  clear  of  the  floor.  I  think  this  principle,  both  for  slop 
sinks  and  W.C.'s,  an  excellent  one,  as  the  floor  being  unob- 
structed can  be  thoroughly  cleansed,  and  there  are  no  dark 


Isolation  Pavilions. — In  addition  to  the  ordinary  pavilions 
there  should  be  what  are  technically  termed  Isolation  pavilions. 
These  are  for  the  reception  of  doubtful  cases,  i.e.,  cases  of  which 
the  diagnosis  is  not  certain.  As  a  rule  experience  in  London 
has  shown  that  sufficient  provision  of  isolation  wards  has  not 
been  made  in  the  past,  and  at  the  Park  Hospital  this  deficiency 
has  been  amended  by  providing  six  isolation  pavilions  of  t«n 
beds  each,  or  60  ont  of  a  total  of  548,  In  these  pavilions, 
which  are  two  storied,  we  have  two  wards  of  four  beds  each,  and 
two  of  one  bed  each.  The  sanitary  accessories  are  similar  in 
ciiaracter  to  those  of  larger  pavilions. 

Airing  Courts. — All  pavihons  should  have  airing  courts 
attached,  enclosed  to  prevent  stra^Hng  of  patients,  and  paved 
with  asphalte  or  tar  paving.  No  fever  airing  court  should  abut 
on  a  diphtheria  pavilion,  and  vice  versa. 

Staff  Quarters. — In  a  large  hospital,  where  there  is  room,  the 
various  classes  of  the  staff  should  have  distinct  residences  or 
homes,  and  no  nurse  or  servant  should  sleep  in  a  fever  pavilion. 
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Within  reason,  it  is  desirable  that  all  should  have  to  walk 
through  the  air  to  the  home,  so  as  to  get  the  benefit  of  thorough 
aeration  as  well  as  exercise.  Each  nurse  should  have  a  separate 
bedroom  with  a  fireplace.  It  is  usual  to  give  a  cubicle  to  each 
servant  with  no  fireplace,  but  instead,  hot  water  warming.  I 
think  greater  privacy  would  be  secured  by  forming  a  separate 
room  for  each,  retaining  the  hot  water  pipes.  Nurses'  and 
servants'  homes  should  contain  sitting  and  dining  rooms,  but  the 
nurses  should  also  have  a  third  room  for  writing  and  reading, 
the  "  quiet "  room. 

All  nomes  should  be  of  fire  resisting  construction  throughout, 
and  those  containing  over  fifty  inmates  should  have  at  least  two 
staircases  at  the  extremities  of  the  building,  providing  alter- 
native means  of  egress  in  the  event  of  fire.  When  large 
numbers  are  lodged,  the  Home  should  be  divided  into  blocks, 
and  if  these  are  connected  by  glass  and  iron  enclosed  bridges — 
parts  made  to  open — additional  means  of  egress  are  provided, 
while  fire  disconnection  is  assured,  because  the  glass  would 
break  as  soon  as  the  fiames  attacked  it. 

Attached  to  each  staff  dining  room  should  be  a  service  room 
to  receive  food  from  the  hospital  kitchen.  This  should,  of 
course,  be  as  near  to  the  exterior  as  possible. 

All  homes  should  be  designed  with  longitudinal  and  cross 
ventilation,  and  all  passages  snould  have  end  \vindows. 

All  W.C.'s  and  bath  rooms  should  be  in  separate  towers  like 
those  to  infected  buildings. 

The  Hospital  Kitchen. — ^This  should  be  spacious  and  airy, 
every  part  accessible  to  sight,  and  all  designed  for  cleanliness. 
An  ample  scullery  with  stores  for  food  in  daily  use,  &c.,  should 
be  provided. 

The  StewarcCs  Store  is  a  warehouse  fitted  for  all  kinds  of 
furniture,  dry  goods,  liquids,  &c. 

The  Laundry  should  oe  designed  so  that  foul  linen  entering 
at  one  end  may  pass  through  the  various  processes  of  cleansing, 
drying,  finishing,  and  sorting,  passing  out  at  the  other  end. 
The  fittings  require  much  care  and  the  cumbrous  old-fashioned 
mangle  should  be  excluded.  For  a  large  hospital  separate 
laundries  for  patients  and  staff  are  desirable.  The  incinerator 
and  disinfector  should  be  close  at  hand. 

The  Boilers. — I  think  Lancashire  boilers  are  best  suited  to 
the  varied  i*equirements  of  a  hospital,  and  adequate  storage  for 
coal  should  be  in  close  proximity.  Careful  study  should  be 
made  of  means  to  check  and  reduce  coal  consumption. 

Water  Supply. — It  is  important  that  a  hospital  should  have  a 
copious  supply  of  pure  water.  Shallow  wells  should  not  be  used 
as  a  source  of  supply,  but  deep  wells  reaching  pure  water  are, 
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of  course,  admirable,  if  no  public  supply  Is  available  at  a  cheaper 
rate.  If  the  water  be  too  nard  a  softeniufj  apparatus  should  be 
fitted  up  to  remove  the  excessive  temporary'  hardness,  or  boilers 
and  pipes  miII  soon  become  useless.  If  this  hardness  be  reduced 
to  5  or  6°  no  harm  will  come  to  the  boilers  or  pipes.  There 
should  be  storage  for  at  least  one  or  two  days  maximum  con- 
sumption of  the  hospital  to  provide  for  possible  accidents  to 
mains  or  pumptus  machinery,  and  a  water  tower  may  be  a 
necessity  to  give  the  reouisitc  pressure  in  fire  and  other  mains. 

Drainage. —The  drainage  of  all  non-infected  buildings 
should  be  kept  distinct  from  that  of  infected  buildings,  and 
that  of  scarlet  fever  pavilions  should  be  separate  from  that  of 
diphtheria  buildings.  All  drains  should  be  laid  iu  straight  lines 
with  manholes  at  all  angles,  and  the  ventilation  scheme  should 
be  most  carefully  studied.  Pipes  may  be  of  stoneware  or  cast 
iron.  All  pipes  if  of  stoneware  should  be  laid  on  cement 
concrete,  great  care  being  taken  to  see  that  the  gradients  of 
trenches  are  regular  and  the  bottom  solid.  All  soil  drains  at 
least  should  be  covered  with  concrete  after  the  pipes  have  been 
tested.  No  test  is  so  good  as  filling  with  water  from  manhole 
to  manhole,  and  there  should  be  a  head  of  about  5  feet  of 
water  at  the  upper  end.  For  manholes  I  have  used  Border's 
patent,  of  solid  glazed  fireclay,  which  I  think  are  superior  to  all 
others. 

Flushing  tank's  should  be  placed  at  the  upi»er  extremitj-  of 
every  main  drain  regulated  to  periodically  flush  the  drain 
without  undue  use  of  water,  Bath  wastes  should  also  supply 
flushing  tanks. 

Intercotnvmnication. — A  telephone  system  in  a  large  hospital 
is  of  great  value.  There  should  be  one  transmitter  in  every 
building.  In  a  small  hospital  this  could  communicate  directly 
with  every  other  building,  but  in  a  large  hospital  a  central 
exchange  would  be  better. 

Fire  Alarme. — There  should  be  a  fire  alarm  in  every  bnil ding. 
This  should  communicate  (1)  with  the  engine-house,  to  enable 
the  p  urn  ping-engines  to  be  set  to  work  for  charging  the  mains 
or  the  central  tank  (2),  with  the  medical  superintendent's  house 
(3),  with  the  men  servants'  home  (4),  with  the  porter's  lodge. 
It  is  as  well  to  have  some  definite  signal  for  rousing  all  the  staff 
on  great  emergencies. 

Fire  Hydrants  should  be  fitted  throughout,  the  hose  attached 
and  in  cradles  with  nozzles  fitted  ready  for  actual  use.  Buckets 
regularly  filled  with  water  are  of  great  value. 

If  there  is  anything  else  to  be  said  as  to  detail,  I  would 
recommend  as  the  motto  for  the  inside  of  an  infectious  hospital, 
"  Let  nothing  be  hidden,"     All  water  and  gas  pipes  should  be 
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not  only  visible  but  kept  away  from  walls  and  ceilings  so  that 
all  may  be  kept  clean;  all  electric  casings  should  be  on  the 
surface. 

Avoid  harbours  for  dirt  and  vermin.  All  coal  bunkers  should 
be  of  galvanized  iron  capable  of  ready  removal.  They  should 
have  rounded  angles  at  the  sides  and  next  the  bottom.  One  at 
least  should  be  provided  to  every  building  and  none  should  l^e 
very  large. 

Adequate  storage  should  be  provided  for  coal  and  coke  in 
bulk  to  provide  against  a  famine  arising  from  strikes,  frost,  etc. 
Moveable  receptacles  should  be  provided  for  dust  and  refuse. 
All  cistern  rooms  should  be  well  lighted  and  ventilated,  and  all 
cisterns  should  have  wooden  covers  lined  with  felt.  All  outlets 
should  be  at  the  sides  for  ready  access.  Galvanized  iron  water- 
pipes  are  preferable  to  lead. 

Aly  paper  would  be  incomplete  without  referring  you  to  the 
admirable  books  on  hospital  construction  by  bir  Douglas 
Gal  ton,  to  the  monumental  work  of  Sir  Henry  Burdett,  and  to 
the  published  reports  of  the  Metropolitan  Asylums  Board, 
whose  experience  is  necessarily  greater  than  that  of  any  other 
public  body  in  England. 

Last,  but  by  no  means  least,  I  would  venture  to  urge  on  all 
local  authorities  the  desirability  of  making  their  hospitals 
architectural  in  treatment.  No  greater  or  better  evidence  of 
the  advance  of  civilization  and  culture  among  peoples  is  observed 
throughout  the  world  than  in  the  character  of  their  public 
buildings.  Giant  strides  in  domestic  architecture  have  been 
made  in  England  during  the  latter  half  of  this  century.  Foreign 
critics  have  noted  and  praised  this  great  advance,  and  surely 
when  the  people  are  building  for  themselves  large  public  Insti- 
tutions, they  will  desire  that  these  should  be  worthy  of  the 
nation.  Edinburgh  has  a  world-wide  reputation  for  her  public 
buildings,  but  too  many  of  our  towns  and  cities  are  sadly  lack- 
ing in  architectural  monuments.  Public  bodies  demand  and 
rightly  demand  that  everything  shall  be  provided  in  our  hospitals 
that  science  can  suggest  for  ameliorating  sufiFering  and  curing 
the  body.  It  is  but  a  step  upward  and  onward  to  demand  that 
the  exterior  of  the  buildings  should  be  graced  with  artistic  treat- 
ment to  educate  and  refine  the  mind,  and  I  venture  to  think  no 
ratepayer  would  grudge  the  small  extra  outlay  necessary  to  this 
desirable  end. 


Mr.  James  Blaokham  (Warwickshire  County  Council)  said  he 
should  like  to  ask  Mr.  Hall  a  question  with  regard  to  his  remarks  as 
to  the  beautifying  of  palatious  and  infectious  hospitals,  which  meant 
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a  great  expenditure  of  public  moaey.  As  a  practical  man,  would 
Mr.  Hall  tell  him  if  he  was  right  in  Baying  that,  after  a  time,  in- 
fectious diseases  hospitals  become  themselves  infective ;  and  if  it 
I  necessary  to  remove  and  replace  these  buildings  from  lime  to 
time.  He  should  also  like  to  ask  whether,  imder  these  clrcum stances, 
it  was  advisable  in  the  interests  of  the  ratepayers  to  make  these 
buildings  permanent  and  artistic.  Mr.  Blackham's  opinion  was  that 
such  hospital  buildings  should  be  light  and  cheap  and  built  every  50 
years,  the  cheapest  and  best  way  would  be  to  burn  down  the  infected 
buildings  and  rebuild. 

Councillor  Stanley  Udalb  (Lincoln)  swd  they  had  had  a  very 
exhaustive  and  somewhat  minute  account  of  a  very  expensive 
building,  suitable  for  a  to\t-ii  of  the  size  of  Leeds  or  London.  But 
it  must  be  borne  in  mind  that  the  majority  of  persons  in  that  Section 
were  representatives  of  smaller  places.  He  represented  a  town  of 
50,000  inhabitants,  and  tbey  were  now  engaged  in  considering  plans 
for  building  an  infectious  diseases  hospital.  They  could  not,  of 
course,  go  in  for  an  elaborate  scheme,  such  as  this  Park  Hospital,  of 
which  particulars  had  been  given,  and  he  should  like  some  information 
with  regard  to  a  more  reasonable  scheme  for  some  of  the  smaller 
towns.  He  should  Ijlie  to  know  whether  any  information  could  be 
given  as  to  what  the  establishment  charges,  speaking  generally,  would 
be  for  a  hospital  suitable  for  a  town  of  50,000  inhabitants.  This 
was  a  very  important  point,  because  these  hospitals  are  expensive 
matters ;  eminently  desirable,  but,  as  our  friend  said,  we  represent 
the  citizens  and  must  have  some  regard  to  the  question  of  cost. 
Before  embarking  on  a  scheme  of  this  sort  we  have  to  consider  the 
annual  establishment  charges,  and  to  know  how  much  in  the  .£  they 
would  mulct  the  ratepayers. 

Major  G.  K.  Scott  JIosceieff,  B.E.,  (representing  the  War 
Department)  said  he  desired  to  refer  to  one  or  two  matters  of  detail 
in  the  interesting  paper  they  had  listened  to;  more  especially  in 
view  of  the  experience  gained  in  Military  life  during  the  last  few 
years,  in  the  construction  of  large  Military  Hospitals.  The  War 
Office  had  received  much  assistance  from  their  brothers  in  civil  life 
in  these  matters,  and  their  military  experiences  might,  on  the  other 
hand,  he  of  some  assistance  and  value  in  considering  this  question. 
Witli  regard  to  having  the  lower  floor  in  a  hospital  raised  five  feet 
above  the  ground  level,  with  air  spaces  underneath,  they  had  tried 
that  in  one  or  two  places,  but  found  that  the  hollow  spazes  were 
refuges  for  dirt  and  dust  of  various  kinds,  which,  of  course,  it  was 
their  very  object  to  try  and  avoid.  There  should  be  a  Insement 
underneath,  the  floors  above  being  raised  to  a  sufficient  height  to 
enable  men  to  examine  the  basement.  This  had  been  found  prefer- 
able to  the  open  apace  which  had  been  referred  to.  With  regard  to 
warming;  at  the  Curragh  they  had  used  stoves  with  horizontal  flues, 
but  they  found  them  continually  a  source  of  annoyance.  At  first 
they  appeared  a  very  desirable  arrangement,  but  they  afterwards 
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found  it  very  much  better  to  take  the  smoke  up  a  central  stack  as 
the  writer  of  the  paper  suggested.  "When  the  hospital  at  Aldershot 
was  subsequently  built,  the  arrangement  which  Mr.  Hall  had  de- 
scribed had  been  used  and  found  extremely  successful,  while  it  also 
added  materially  to  the  cheerfulness  and  appearance  of  the  ward. 
On  the  question  of  the  separate  drainage  of  hospitals,  the  principle 
seemed  a  desirable  one,  but  as  far  as  his  experience  went,  it  was 
somewhat  difficult  always  to  carry  it  out.  It  might  be  kept  in  mind 
as  an  axiom  to  be  foUowed,  if  possible ;  but  if  a  hard  and  fast  rule 
was  made,  it  would  be  very  hard  to  keep.  With  regard  to  surrounding 
fences,  he  quite  agreed  that  they  should  be  such  as  not  to  cut  off 
entirely  the  people  inside  from  the  people  outside. 

Dr.  H.  CooPEE  Pattin  (Medical  Officer  of  Health,  Norwich), 
as  one  entrusted  with  the  management  uf  a  fever  hospital,  said  he 
wished  to  express  his  interest  in  the  paper,  and  also  his  deep  regret 
that  he  had  not  under  his  control  a  similarly  magnificent  establish- 
ment. But  with  a  hospital  which  only  provided  less  than  half  the 
number  of  beds  that  were  necessary,  he  had  naturally  to  put  up  with 
many  disadvantages.  The  points  he  specially  wanted  to  draw 
attention  to  were  these.  The  hospital  he  referred  to  had  been 
already  constructed  before  it  came  under  his  control,  on  plans 
approved  by  the  Local  Government  Board  at  innumerable  stages.  The 
greater  number  of  the  principles  laid  down  by  Mr.  Hall  were 
entirely  disregarded.  The  designers  and  architects,  he  did  not  add 
the  builders,  put  into  the  building  as  many  unnecessary  cracks  and 
crannies  as  they  could.  He  had  done  what  he  could  to  make  the 
best  use  of  the  material  at  his  disposal,  and,  on  comparing  results, 
he  found  he  had  not  done  badly.  He  found  the  most  serious 
nuisance  and  inconvenience  was  the  provision  of  horizontal  stoves. 
With  the  wind  in  some  directions  one  block  was  uninhabitable,  owing 
to  these  stoves  smoking.  They  had  tried  various  devices,  but  were 
simply  smothered  with  smoke,  and  existence  made  practically  in- 
tolerable. He  had  been  for  four  years  urging  his  sanitary  authority 
to  enlarge  the  hospital,  but  unsuccessfully.  With  regard  to  the 
excrement  of  hospital  patients,  both  typhoid  excrement  and  that 
of  scarlet  fever  must  be  burned  before  being  discharged  into  the 
sewers,  or  sterilised  with  steam.  In  building  fever  hospitals,  he 
thought  they  must  try  and  make  the  home  surroundings  of  the 
nurses  agreeable  and  pleasant,  or  the  nurses  would  not  stay  vrith 
them.  They  would  go  away  as  even  his  probationers  often  did. 
Nurses  were  removed  from  the  ordinary  enjoyments  of  women  of 
other  occupations,  and  Sanitary  Authorities  should  be  exceptionally 
generous  and  liberal  to  them.  He  had  tried  to  get  his  committee  to 
provide  the  nurses  with  cycles,  but  they  would  not.  However,  he 
had  got  them  a  piano.  They  also  wanted  to  make  an  adequate  pro- 
vision of  books,  as  libraries  naturally  did  not  care  to  lend  their 
books  on  account  of  the  risk  of  infection.  He  had  had  practical 
experience  of  some  of  the  difficulties  that  had  to  be  met  with. 
Thei*e  were  the  gentlemen  of  the  Local  Government  Board.    They 
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bad  insisted,  wlien  liis  hospital  was  constructed,  on  a  syBtem  of 
ventilation,  and  lie  should  like  them  to  pass  one  night  in  the  beda 
in  which  patients  were  to  he  treated  with  their  »yf>tein  allowed  to 
work.  If  they  did  not  get  stiff  necks  and  enlarged  glands  from  the 
utterly  UDBCientific  ventilation  they  had  inRisted  upon,  he  should  be 
very  much  surpriaed.  It  was  little  less  than  cruelty  to  insist  upon 
patients  being  forced  to  sleep  with  open  windows  on  either  side  of 
them,  so  that  the  air  cJime  down  upon  them  like  a  cold  stream  of 
water,  to  give  them,  in  his  experience,  glandular  enlargements,  in- 
stead of  having  air  atreaming  up  from  below. 

Mn.  C.  MiBOs  (London)  asked  what  «as  the  cost  per  bed  of  the 
Park  Hospital.  It  would  also  be  of  great  value  to  them  to  know  the 
cost  per  bed  of  a  similar  hospital  on  a  smaller  scale. 

Mb.  HEnBEUT  Nielh  (Middlesex  County  Council)  asked  what  the 
cost  per  bed  of  the  Park  Hospital  was,  as  contrasted  with  a  bed  in 
the  North  Eastern  Hospital,  which  was  also  under  the  Metropolitan 
Asylums  Board,  and  also  as  compared  with  a  bed  in  a  general  hos- 
pital, such  as  Leeds.  He  asked  the  questions  because  the  Metropo- 
litan Asylums  Board  were  not  answerable  directly  to  the  ratepayers, 
but  were  a  curiously  constituted  body,  whose  expenditure  sometimes 
ap|ie-ared  to  support  even  charges  of  extravagance  over  which  rate- 
payers had  little  or  no  control, 

Capt.  C.  W.  AxcaEws  (London)  replied  to  the  last  two  questions. 
He  said  the  Park  Hospital  was  really  the  outcome  of  a  large  amount 
of  consideration  and  deliberation,  and  of  a  large  amount  of  informa- 
tion, which  the  Asylums  Board  gathered  from  the  provincial  towns, 
Tour  years  ago  the  Board  sent  a  deputation  of  four  or  five  to  Man- 
chester. Glasgow,  Edinburgh,  and  other  Cities  that  had  excellent  hos- 
pitals, to  see  anything  and  everything  they  could  which  might  be  of 
advantage  to  the  new  hospital  they  were  about  to  build,  having  had 
an  interview  with  the  members  of  the  Local  Government  Board, 
when  the  area  requisite  for  each  patient  was  fought  out  and  contested. 
It  was  a  mistake  to  suppose  that  the  members  of  the  Asylums  Board 
were  not  accessible.  They  were  elected,  or  two-thirds  of  them  were, 
by  the  guardians.  They  were  answerable  to  them,  and  were  con- 
tinually called  over  the  caals  if  there  was  any  espenditure  of  which 
they  did  not  approve.  The  deputation  reported  to  the  Board  what 
the  Special  Comnuttee  of  the  Board  had  determined  as  to  the  size  of  the 
hospital.  They  then  applied  to  the  Chairman  of  the  Uoyal  Institute  of 
British  Architects  to  recommend  several  names  to  guide  them  in  draw- 
ing up  a  scheme  to  submit  to  public  competition.  He  advertised,  and 
a  number  of  Architects  competed  to  give  them  the  accommodation  they 
required,  in  the  beat  and  most  efficient  manner  at  the  lowest  possible 
cost.  They  were  instructed  to  spend  no  money  unnecessarily  in 
architectural  decoration.  The  plana  were  exhibited  at  the  Imperial 
Institute,  and  the  judge  went  closely  and  carefully  through  them  and 
roade  hia  awards.     Mr.  Hall  was  one  of  the  succeasful  candidates,  and 
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Mr.  Chiltenham  was  another.  They  had  done  their  very  best  to 
produce  a  building  that  would  be  most  thoroughly  adapted  for  the 
patients  ;  and  at  the  same  time  studied  economy  and  efficiency.  The 
comfort  of  the  officials  and  the  nurses  was  studied  more  thati  anything 
else.  He  would  guarantee  that  Nottingham  bad  one  of  the  grandest 
hospitals  ever  seen,  yet  he  believed  the  Park  accommodation  w^as 
somewhat  superior.  They  had  nurses'  dining-rooms  and  drawing- 
rooms,  and  every  effort  had  been  made  to  make  them  as  comfortable 
as  if  they  were  away  from  the  place.  They  had  made  every  endeavour 
to  produce  the  best  possible  hospital  for  the  purposes  which  it  was 
required.  Neither  of  their  hospitals  were  yet  completed,  and  they 
were  not  quite  ready  to  receive  patients.  The  accounts  of  the  Brook 
Hospital  were  not  yet  made  up,  and  with  regard  to  Park  Hospital, 
possibly  Mr.  Hall  would  give  the  figures. 

Mr.  JoHif  Hall  (Mayor  of  Cowbridge)  also  referred  to  the 
question  of  cost.  He  desired  to  emphasize  what  their  medical  friend 
(Dr.  Cooper  Pattin)  bad  said.  He  had  struck  the  right  point  with 
reference  to  the  disposal  of  sewage.  There  was  not  the  slightest 
doubt  that  his  idea  was  the  correct  one.  He  was  rather  surprised 
that  in  an  establishment  like  the  Park  Hospital  their  sewage  went 
into  the  public  sewers.  That  was  a  very  serious  blemish  in  the 
scheme.  He  said  that,  with  all  due  deference  to  his  superiors  and 
in  his  humble  opinion,  this  was  a  point  deserving  of  very  serious 
consideration.  Were  any  cases  of  small-pox  treated  in  this  hospital  ? 
He  asked  the  question  because  it  was  a  matter  be  had  on  his  hands 
now. 

Mr.  Hall  :  All  small-pox  cases  in  London  are  treated  in  ships 
on  the  Thames. 

Dr.  J.  Mitchell  Wilson  (Doncaster),  desired  to  say  a  word 
with  reference  to  the  danger  of  mixing  hospital  drainage  with  the 
ordinary  drainage  of  a  town.  He  had  had  the  oversight  of  four 
small  hospitals  in  which  cases  of  infectious  disease  are  treated,  and 
had  carefully  watched  their  effects  on  the  neighbourhood,  where  the 
sewage  mixed  with  the  public  sewage  of  the  town.  He  was  com- 
peUed  honestly  to  say  that  there  was  no  evidence  whatever  of  any 
infection  having  gone  beyond  the  sewers  to  any  persons  living  in 
the  neighbourhood  of  the  hospital.  On  the  absence  of  evidence  to 
the  contrary  it  ought  not  to  be  thrown  upon  sanitary  authorities 
to  provide  separate  means  of  drainage  for  hospitals.  No  such 
evidence,  so  far  as  he  had  ever  heard,  had  been  forthcoming,  nor 
had  his  experience  gone  to  prove  it.  The  whole  question  was  one 
that  weighed  so  heavily  upon  Sanitary  Authorities  that  they  ought 
not  to  throw  upon  them  any  heavier  responsibilities  than  they  could 
justify.  The  statement  bad  been  made  that  nothing  less  than 
burning  the  excrement  would  be  satisfactory.  With  that  statement 
he  ventured  to  differ  entirely.  He  hoped  the  reader  of  the  paper 
would  express  his  views  upon  the  matter. 
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Tub  Peesidext  of  the  Section  (Mr.  Lewis  Angell)  said  with 
regard  to  the  applicability  of  that  class  of  hospital  to  smaller  dis- 
tricts, the  details  would  be  generally  the  same  for  a  small  hospital  as 
in  tbe  one  Mr.  Hall  had  described.  He  wished  to  point  out  that 
representatives  of  the  ratepayers  did  not  spend  money  for  the  sake 
of  spending  money.  It  was  an  old  cry  to  avoid  taxation,  but  they 
ought  to  view  the  cost  of  a  hospital  as  a  cheap  insurance,  expendi- 
ture in  a  proper  direction  saved  suffering  and  expense  in  other 
directions. 

Mr.  H.  Sadleib  Bidings  (London)  said  he  was  reminded,  while 
listening  to  the  paper  that  had  been  read,  how  surveyors  and 
engineers  employed  by  local  authorities  were  obliged,  often  upon  the 
spur  of  the  moment,  under  the  orders  of  the  board,  to  work  out 
plans  for  infectious  diseases  hospitals.  In  order  to  keep  the  pot 
boiling  years  ago,  he  had  had  to  work  under  a  local  authority  in 
England.  He  got  such  an  order ;  it  came  suddenly,  and  he  had  had 
no  previous  experience  of  the  matter.  Yet  he  had  to  do  the  best  he 
could,  and  a  number  of  friends,  who  were  much  better  acquainted 
with  such  matters  than  he  was,  helped  him  out.  He  laid  the  plans 
before  the  board,  but  he  was  bound  to  say  he  was  thankful  now  that 
those  plans  were  never  carried  out,  for  he  had  never  had  a  mirror 
held  up  to  him  which  showed  to  such  an  extent  his  own  defects  and 
shortcomings,  as  he  had  had  that  morning  while  listening  to  the 
admirable  paper  of  Mr.  Hall.  It  is  hoped  these  few  remarks  may 
be  used  to  induce  local  authorities  to  employ  architects  who  (like 
Mr.  Hall)  are  experts  in  such  cases,  otherwise  very  serious  results 
may  follow.  It  is  unreasonable  to  expect  surveyors  of  any  but  great 
sanitary  districts  (such  as  that  of  our  President),  who  have  a  large 
staii  under  them,  to  be  up-to-date  as  regards  the  requirements  of 
infectious  diseases  hospitals  in  the  midst  of  the  ordinary  multifarious 
duties  of  their  office. 

Mr.  EDwr!f  T.  Hall  (London),  in  replying  on  the  discussion, 
thanked  the  last  speaker  for  the  flattering  tribute  he  had  paid  to  him. 
Dealing  with  the  speakers  seriatim,  he  said  Mr.  Blackham  had 
touched  on  the  case  of  architectural  treatment.  He  (the  speaker) 
did  not  for  a  moment  suggest  that  anything  lavish  should  be 
employed.  He  did  not  ask  for  huge  observation  towers,  but  at  the 
8ame  time  a  hospital  should  not  be  built  on  the  parsimonious  plan, « 
a  square  block  with  a  certain  number  of  holes  in  it.  It  was  better 
to  have  a  fine  building,  educative  to  the  eye.  He  hoped  every  rate- 
payer would  see  that  it  was  better  to  pay  a  little  extra,  and  get 
something  which  did  not  disgust  him  every  time  he  saw  it.  With 
regard  to  the  suggestion  that  hospitals  became  infected  and  must 
be  torn  down,  such  a  theory  was  absolutely  exploded.  If  they  were 
dealing  with  a  hospital  built  of  absorbent  material  only  there  might 
be  something  to  be  said  on  the  other  side.  With  sanitary  surfaces, 
with  no  receptacles  for  dirt  or  disease,  a  hospital  could  not  become 
infected.     He  might  mention  that  a  London  fever  hospital  after 
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50  years'  existence  was  as  good  as  ever  at  the  present  time,  and  in 
all  probability  would  exist  for  another  50  years  unless  an  earthquake 
came  to  London.     "With  reference  to  the  remarks  of  Mr.  Udale,  he 
(the  speaker)  had  given  them  a  description  which  applied  to  wards 
of  12  beds  and  upwards.     He  had  taken  the  principle  upon  which 
to  construct  a  hospital  of  12  beds.     The  same  principles  could  be 
applied  to  a  medium  hospital  of  180  beds,  and  to  a  large  hospital  of 
600  beds.    The  same  principles  absolutely  governed  the  construction 
of  a  little  hospital  or  a  large  one.     With  regard  to  the  question  of 
establishment  charges,  he  could  not  possibly  answer  them,      An 
architect  was  supposed  to  know  a  great  many  things,  but  not  the 
cost  of  maintenance  of  a  hospital.    He  was  exceedingly  obliged  to 
Major  Scott-Moncrieff  for  his  remarks.      He  was  very  pleased  to 
hear  that  Major  Scott-Moncrieff  supported  his  view  in  regard  to 
central  stacks.     A  colleague  of  his.  Major  Leslie,  had  seen  his  (the 
speaker's)  stacks,  and  was  much  pleased  with  them.     As  regards  a 
hollow  space  under  the  floors,  he  objected  to  anything  like  a  space. 
His  suggestion  simply  was  that  the  ground  floor  should  rest  on  a 
series  of   open  arches,  leaving  an  open  dwarf   story  accessible  at 
every  point.     Li  this  the  pipes  of  the  heating  apparatus  were  placed, 
so  that  workmen  could  get  at  them  without  the  necessity  of  going 
into  the  wards.     Dr.  Pattin  had  referred  to  the  question  of  nurses 
being  most  comfortably  housed.    The  Metropolitan  Asylums  Board  . 
had  taken  a  most  liberal  view  of  that.     At  the  Park  Hospital  they 
had  a  separate  dining-room,  separate  drawing-room  for  each  class  of 
nurses,  and  a  joint  library.    On  the  question  of   excreta,  he  was 
delighted  that  Dr.  Wilson  had  reason  to  say  there  was  no  evidence 
of  any  danger  by  discharging  it  into  public  sewers.     On  the  question 
of  danger  from  scarlet  fever  hospitals,  the  Local  G-ovemment  Board 
had  made  careful  investigations  on  the  subject  in  1888.     There  was 
danger  in  the  neighbourhood  of  small-pox  hospitals,  but  there  was 
nothing  to  be  feared  from  scarlet  fever  hospitals.    To  impose  upon 
a  sanitary  authority  like  Leeds,  Liverpool,  Manchester,  the  necessity 
of  burning  their  excreta,  and  still  more  to  apply  it  to  London  with 
a  hospital  population  of  say  6,000  patients  was  something  too  ghastly 
for  words.    They  would  have  to  have  a  crematorium  at  each  hospital, 
and  would  have  to  collect  the  excreta  in  tanks.    He  thought  himself 
that  the  evil,  if  there  were  one  at  present,  was  infinitely  preferable 
to  the  suggested  cure.     With  regard  to  the  question  of  cold  air, 
they  could  at  any  time  raise  the  temperature  to  60  degrees  right 
through  the  ward.     Coming  to  the  remarks  of  Mr.  Mason  and  Mr. 
Nield,  these  questions  were  constantly  asked.     He  hoped  people 
who  asked  them  did  not  simply  do  so  with  the  hope  of  getting  some 
figure  which  they  could  go  away  with  and  say,  "  Look  you  are 
wasting  the  ratepayers'  money."    Of  course  he  did  not  say  that 
was  the  object  for  which  the  questions  were  asked  in  this  case. 
Building  tenders  were  asked  for  in  public  competition,  and  the 
money  was,  therefore,  spent  in  erecting  up-to-date  sanitary  buildings 
at  the  least  possible  price.    Every  penny  spent  was  well  spent,  and 
there  was  no  waste  whatever  in  it.    Li  the  Park  Hospital  the  cost 
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abms  X4«N>  per  bed.  The  eosi  at  the  Brook  Hospital  he  could 
DOC  vsrU  them,  as  the  a^rwiiila  were  not  made  up.  St.  Thomas's 
H^icpitaL  vhich  vas  not  an  infectioas  diseases  hospital,  cost  over 
j£5i«L«  per  bed,  and  Glueov  HosfHtal  cost  over  £500  per  bed.  Let 
them  remember  thai  the  cost  oC  JC400  p^  bed  was  in  London.  In 
the  coontiT  it  voold  not  cost  that  som.  It  was  hia  dntj  a  year  ago 
to  answer  a  Terr  difficult  qoestion.  He  was  asked:  **How  is  it 
that  certain  ho^iitals  in  the  eotmtrj  aie  built  at  something  under 
£300  per  bed  whilst  London  hospitals  cost  so  much  more  V*  He 
got  information  from  40  towns  all  orer  the  country,  and  found  that 
a  ocKt  of  under  £300  in  the  eonntiy  was  more  than  equivalent  to 
£400  in  London.  In  30  principal  towns  in  England'^^ages  were  33 
per  ceut.  leas  than  in  Londmu  and  mterials  30  to  45  per  cent. 
cheaper.  The  cost  of  the  N«th  Eastern  Hospital  (London)  he  did 
not  know. 


"  Temporary  JhteUmgs  for  Pmbb'e  Works^**  by  R.  W.  Newman, 

AssocJIJosLCE. 

(Member.) 

ABSTRACT. 

The  construction  of  railways,  canals,  and  works  for  the  water 
supply  of  large  towns,  passing  through  rural  districts,  has  led  to 
the  necessity  of  providing  accommodation  of  a  temporary 
character  for  the  men  employed  by  the  contractors  for  these 
undertakings. 

The  author,  while  taking  a  typical  form  of  hut,  touched 
upon  the  points  in  which  these  buildings  differ  from  structures 
ot  a  permanent  character. 

The  building,  which  is  framed  of  wood  and  has  only  a  ground 
floor,  raised  above  the  ground  level,  may  be  covered  externally 
with  galvanized  sheets,  wood,  or  felt,  and  internally  with  grooved 
and  tongued  boards,  paper,  &c.,  and  has  the  following  rooms : — 
Kitchen,  scullery,  larder,  men's  bedroom,  and  two  bedrooms  for 
the  landlord  and  his  family. 

All  drains  should  be  kept  outside  the  hut,  a  trapped  gully 
being  placed  close  outside  the  scullery  door,  an  ample  supply  of 
water  being  provided  close  at  hand. 

The  provision  of  privy  accommodation  reauires  special 
attention — that  no  accumulations  shall  take  place,  separate 
privies  being  provided  for  each  sex,  and  urinals  to  each  hut, 
these  being  filled  with  sawdust  which  is  frequently  changed. 

The  disposal  of  refuse  needs  to  be  carefully  seen  to,  the  author 
strongly  recommending  the  keeping  of  pigs  at  a  sufficient 
distance  from  the  hut. 
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The  position  which  the  PubHc  Health  Acts  take  up  on  this 
question  is  briefly  referred  to,  with  special  reference  to  the 

?owers  given  to  Local  Authorities  (with  the  consent  of  the 
jocal  Government  Board)  to  make  bye-laws  for  the  conduct  of 
houses  let  in  lodgings  other  than  common  (licensed)  lodging 
houses. 

The  author  ventures  the  opinion  that  these  *'  huts  "  provide 
more  suitable  and  healthier  accommodation  than  is  obtainable  in 
the  majority  of  the  houses  in  rural  districts,  seeing  that  they 
are  built  to  fulfil  a  definite  purpose,  and  in  conclusion  gives 
figures  to  prove  that  these  buildings,  far  from  being  a  source  of 
revenue  to  a  contractor,  are,  contrary  to  the  commonly  accepted 
view,  a  source  of  very  considerable  expense. 


*'  On  the  Disposal  of  Refuse  in  a  Mining  Vdlage^^  by  Arnold 

LuPTON,  M.Inst.C.E. 

The  sanitary  arrangements  in  any  considerable  town  must 
necessarily  include  sewers,  in  order  to  deal  with  the  liquid 
refuse  from  the  houses  and  works  in  the  most  economical 
manner. 

A  village  situated  in  a  country  district  where  land  is  cheap, 
is  obviously  under  different  conditions  than  a  town,  and  may 
require  different  treatment  to  produce  the  best  results,  and  a 
system  of  sewers  which  is  suitable  for  a  thickly  populated  town, 
may  be  verv  unsuitable  for  a  thinly  populated  country  district. 

A  sewer  m  which  there  is  no  constant  flow,  or  in  which  there 
is  a  damp  deposit  with  no  flow  whatever,  cannot  be  anything 
else  than  a  generator  of  sewer  gas. 

Every  person  who  has  had  the  misfortune  to  pass  by  the 
manholes  of  the  sewers  in  country  districts,  will  have  frequently 
had  evidence  of  this  fact. 

If,  therefore,  sewers  are  laid  down  in  such  a  district,  it  is 
necessary  that  they  should  be  washed  either  with  a  perpetual 
flow  of  fresh  water,  or  with  a  frequently  repeated  flush,  say 
once  every  twelve  hours,  sufficient  to  sweep  the  drain  clear,  and 
even  then  this  measure  will  very  likely  be  unsatisfactory, 
unless  the  drain  is  very  smooth  and  very  carefully  laid. 

In  order  to  avoid  the  evils  of  sewers,  the  author  has  laid  out 
a  mining  village  on  the  following  plan : — 

The  houses  are  built  in  blocks  of  six  and  eight,  with  small 
gardens  in  front,  concreted  or  paved  yards  at  the  back,  and 
gardens  at  the  ends  of  the  blocks. 
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There  are  back  roads  to  each  house  as  well  as  front  roads. 

Wator  is  laid  on  to  each  house,  aud  each  house  has  a.  bath. 

In  the  back  yard  adjoining  the  hack  road  is  an  earth  closet 
or  ash  closet,  being  intended  to  use  the  ashes  of  the  house  fires 
in  the  place  of  earth,  or  if  these  ashes  should  be  insufficient  in 
summer  time  to  supplement  them  either  with  ashes  from  the 
colhery  fires  or  with  earth  from  the  fields. 

There  is  no  separate  ash  pit  or  receptacle  for  refuse.  All  the 
solid  house  refuse  goes  into  the  pail  of  the  earth  closet. 

This  pail  is  emptied  every  day  on  to  the  land  in  a  field  at  a 
little  distance. 

In  this  way  all  the  solid  refuse  is  removed  from  the  premises 
every  day,  and  therefore  there  is  no  festering  heap  of  decaying 
vegetable  or  animal  matter  in  the  village  at  all. 

The  slops  from  the  sink,  bath,  &c.,  go  down  an  open  gutter 
laid  at  a  suitable  gradient  across  the  back  yards,  and  are  Ted  to 
a  small  filter  bed  in  t)ie  garden.  There  is  a  filter  bed  for  each 
block  of  six  or  eight  houses.  This  filter  bed  is  formed  with  a 
concrete  floor  and  brick  walls,  and  is  about  eight  feet  square 
inside. 

The  bottom  is  laid  with  six  rows  of  2-in.  drain  tiles  which 
lead  through  a  division  wall  by  which  one  foot  in  length  of  the 
filter  bed  is  partitioned  from  the  other  portion. 

The  drain  tiles  are  covered  with  broken  stone  and  gravel  and 
on  the  top  of  that  ashes. 

The  slops  are  led  by  the  gutter  on  to  the  top  of  the  ashes, 
thrcuigh  which  they  filter  to  the  drains  below  into  the  clear  well. 

Leading  from  the  bottom  of  the  clear  well  is  a  3-in.  sanitary 
tube  connected  with  a  drain  which  leads  to  a  field. 

The  effluent  from  this  drain  is  clear,  but  it  is  distributed  over 
the  land  in  the  field,  and  before  it  can  sink  through  the  soil  into 
the  rock  below  it  will  be  completely  purified. 

The  sanitary  tube  is  not  likely  to  be  a  generator  of  sewer  gas, 
because  the  liquid  passing  through  having  been  filtered  has  but 
little  matter  in  it  that  has  not  been  dissolved. 

It  is  considered  that  by  this  plan  the  ordinary  dangers  of 
sewer  gas  are  avoided,  and  that  there  are  no  draitis  at  all  upon 
the  property,  the  gases  from  which  would  be  likely  to  assist  in 
the  aevelopment  of  fevers. 

This  system  is  now  being  carried  out  by  the  author  in  a 
village  that  will  probably  number  500  houses  in  two  or  three 
years. 

The  filter  beds  are  applicable  also  where  water  closets  are 
used.  Twelve  years  a^o  tlie  author  erected  a  similar  filter  bed 
for  a  country  house  with  perfectly  satisfactory  results. 
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Mr.  J.  £.  WiLLOOX  (Birmingham)  said  that  in  the  absence  of 
Mr.  Lupton  he  hesitated  to  say  anything  about  the  paper,  but  he 
would  have  been  glad  to  get  a  little  further  information  on  several 
points,  and  especially  as  to  the  filter  beds  and  open  gutters.  He 
gathered  that  the  open  gutters  were  taken  across  every  house  yard 
to  the  next  house  yard.  He  thought  that  such  a  gutter  would  be 
very  objectionable  in  winter  time,  and  especially  in  frosty  weather. 
If  they  saw  some  of  these  open  gutters  and  multiplication  of  filters, 
which  are  practically  cesspits,  they  would  agree, that  it  was  not 
desirable  to  build  near  them.  It  appeared  to  him  it  was  accomplishing 
at  several  points  in  the  vicinity  of  the  houses  what  should  be  readily 
and  more  economically  done  at  the  Sewage  Disposal  Works;  the 
filters  are  nothing  but  strainers,  and  are  liable  to  be  very  offensive. 

Mr.  H.  W.  Tatlob  (Newburn)  said  that  the  method  described 
by  Mr.  Arnold  Lupton  seemed  to  him  somewhat  unusual  in  the 
treatment  of  sewage.  He  had  had  considerable  experience  of  mining 
populations,  and  he  was  sorry  to  say  that  they  were  not  by  any 
means  a  specially  cleanly  community.  He  thought  open  gutters  in 
mining  villages  were  a  mistake.  They  were  always  being  choked 
up,  and  invariably  smelt  bad.  With  reference  to  the  proposal  that 
refuse  and  faecal  matter  should  be  put  into  pails  and  emptied  every 
day,  that  was  all  very  well  in  theory,  but  it  aid  not  work  in  practice. 
To  empty  the  pails  every  day  they  would  require  a  special  man  to 
look  after  them,  and  colliery  owners  were  not  generally  disposed  to 
spend  more  than  they  could  help,  and  he  really  thought  that  any 
expense  like  that  should  be  borne  by  the  Local  Authority.  He  also 
asked  where  this  model  village  was,  and  whether  the  sanction  of  the 
Local  G-overnment  fioard  had  been  obtained  for  this  scheme.  As 
Mr.  Lupton  was  not  present,  he  asked  that  this  information  might 
be  supplied  later. 

Dr.  Eustace  Hill  (Durham)  said  he  agreed  with  the  remarks 
of  the  two  previous  speakers  with  regard  to  the  open  channels. 
There  was  no  doubt  that  the  open  channels,  whether  long  or 
short,  frequently  happened  in  the  colliery  villages  in  the  North 
of  England  to  be  most  objectionable,  and  it  was  a  pity  that  they 
should  hear  a  suggestion  of  their  perpetuation.  The  filter  beds, 
described  by  Mr.  Lupton,  would  be  quite  unworkable.  There  was 
really  no  difficulty  in  a  village  of  the  size  mentioned  in  collecting  the 
sewage,  and  in  the  county  of  Durham  that  had  been  done.  The 
collection  of  the  refuse  in  pails  and  its  daily  removal  was,  he  thought 
from  his  experience  of  colliery  villages,  somewhat  Utopian.  The 
pail  system  was  more  objectionable  than  having  small  fixed  recepta- 
cles with  a  hatch  for  scavenging,  which  were  cleaned  out  perhaps 
once  a  week.  There  was  no  doubt  that  where  vegetable  refuse  was 
put  into  pails  of  the  kind  described  and  not  quickly  removed  there 
would  be.  a  considerable  nuisance,  but  all  such  refuse  should  be 
burned.  His  experience  of  colliery  villages  was  that  the  slop-water 
was  as  ofiensive  as  the  sewage  of  any  large  town.  Pitmen,  from  the 
nature  of  their  work,  got  very  dirty  and  used  a  great  deal  of  soap, 
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and  this  soapy- water  mixed  with  urine  produced  a  very  strong  sewage. 
As  a  matter  of  fact  there  was  no  sewage  more  offensive  and  more  in 
need  of  a  proper  system  of  sewage  disposal  than  that  of  a  colliery 
village,  and  he  was  sure  that  the  method  of  sewage  disposal  proposed 
in  the  paper  would  not  prove  satisfactory. 

Mr.  J.  E.  Fabkeb  (Newcastle)  said  he  bad  some  considerable 
experience  of  sewage  in  colliery  villages,  and  he  was  very  much 
surprised  at  some  of  the  suggestions  in  the  paper.  In  getting 
rid  of  the  matter  which  came  ^m  the  colliery  villages  the  small 
filter  beds  would  very  soon  become  choked,  because  of  the  large 
amount  of  colliery  dust  which  was  carried  from  the  men's  bodies  in 
the  process  of  washing.  They  had  had  some  filters  at  several  of 
their  works  for  colliery  villages,  and  they  had  had  great  difficulty  in 
keeping  the  surface  clear.  He  could  endorse  what  had  been  said  in 
reference  to  the  open  channels.  They  had  open  channels  in  many 
villages  a  the  present  time,  and  had  found  it  necessary  to  have  them 
constantly  cleared  because  the  inhabitants  would  insist  upon  throw- 
ing sewage  matter  into  them.  In  the  winter  time  the  matter  in 
these  open  channels  got  frozen,  the  subsequent  sewage  overflowing 
the  pervious  streets  and  becoming  most  objectionable. 

The  President  of  the  Section^  (Mr.  Lewis  Angell)  said  it  was  a 
great  mistake  to  suppose  that  Uopwater  was  not  as  offensive  as 
sewage.  It  was  even  more  so,  asd  it  was  not  to  be  thought  that  in 
the  absence  of  excreta  the  water  was  not  otherwise  polluted. 

Mr.  A.  LiJPTON  (Mansfield),  who  was  unable  to  attend,  has  sent 
the  following  reply  to  the  discussion:  He  admitted  that  an  open 
gutter    might    occasionally    be    a    nuisance,    especially    in    frosty 
weather,   but   submitted    that  a  covered  gutter  might  also   be   a 
nuisance  in  frosty  w^eather,  and  was  much  more  dangerous.     He 
Ijad   been   living  in   mining  villages  all    his   life,  and  knew   that 
when  the  ordinary  system  of  sewers  was  laid  down  it  was  generally 
followed  by  an  epidemic  of  fever.     There  had  been  many  instances 
within    his    own    experience,    and    he    made    no  doubt    that  his 
own  experience  was  not  singular.     It  was  better  to  endure  a  little 
occasional  unsightliness  than  to  risk  illness  and  death  resulting  from 
sewers  in  country  villages.     He  thought,  however,  that  it  was  much 
easier  to  clean  an  open  gutter  than  a  covered  one.     Who  could 
ensure  the  cleanliness  of  an  underground  drain  ?     Whereas  it  was 
easy  to  ensure  the  cleanliness  of  an  open  drain,  which  could  be  swept 
out  and  flushed  three  times  a  day  if  necessary.     He  had  known 
mining  villages  w^here  there  were  no  drains  at  all,  and  no  fevers. 
With  regard  to  his  filter  beds,  he  had  had  12  years'  experience  of  a 
similar  filter  bed,  which  was  in  every  way  satisfactory  during  the 
whole  of  that  time.     It  dealt  not  only  with  slops,  but  with  a  water- 
closet,  and  it  was  this  12  years'  experience  that  had  convinced  him 
of  the  efficacy  of  the  filter  for  dealing  not  only  with  slops,  but  with 
water-closets.     In  the  new  village  to  which  he  had  referred  he  had 
not  adopted  the  water-closet  system,  but  the  filter  beds  adjoining 
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each  block  of  cottages  would  be  quite  adequate  if  water-closets  were 
added.  By  filtering  the  liquid,  or  liquid-carried  refuse  immediately 
adjoining  the  house,  the  long  sewer-gas-generating  drain  adjoining 
the  house  was  avoided.  He  was  happy  to  say  that  his  plans  had  had 
the  approval  of  the  County  Medical  Officer  of  Health.  The  pails 
received  all  the  solid  refuse  of  the  house  and  excreta,  the  ashes 
from  the  fires  helped  to  prevent  smells ;  but  the  pails  were  regularly 
emptied  every  day,  and  there  being  no  ash-pit  there  was  no  festering 
heap  of  vegetable  or  animal  matter  near  the  house. 


"  The  Treatment  of  Domestic  Slop-water  in  IsolcUed  ffousesy^  ly 

G.  V.  PooRE,  M.D.,  F.R.C.P. 

(Fellow.) 

It  is  often  stated  that  to  deal  with  slop-water  separately  from 
excremental  matters  is  no  advantage  either  from  a  pecuniary  or 
sanitary  point  of  view,  because : 

1.  Slop-water  is  as  foul  as  sewage  composed  of  excrement 

and  slops. 

2.  A  system  of  sewerage  is  necessary  for  the  slop-water,  and 

it  is  not  easier  to  trejb  slop-water  alone  than  it  is  to 

treat  a  mixture  of  slops  and  excrement. 
The  following  tables  from  the  *  Report  of  the  Royal  Com- 
mission on  Rivers  Pollution  in  1868'  is  given  by  most  Sanitarians 
to  show  that  the  difference  in  degrees  of  impurity  between  a 
water-closeted  town  and  a  non-water-closeted  town  is  very  slight. 

AvEBAQE  Composition  op  Sewage. 
In  Parte  per  100,000. 
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This  table  being  not  nnf reqoentlj  quoted  in  suppcrt  of  tbe 
contention  that  slops  alooe^slops + exaementy  I  maj  be  excused 
if  I  examine  it  aomewfaat  criticanT. 

I  will  take  the  table  in  grains  per  gallon  and  simptifr  it 

a  little. 
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We  shall  all  of  ns  be  readj  to  grant  that  the  addition  of 
e^ceremental  matters  must  be  something  ejetra  added  to  the 
sewage,  and  that  soch  extra  matter  must  be  either  in  suspension 
or  solution.  The  fact  therefore  that  the  total  solid  and  sus- 
pended matters  is  less  bj  3^  grains  in  the  water-closet  towns 
than  in  the  midden  towns,  can  onlr  be  accounted  for  bj  the 
enormous  dilutions  of  the  excremental  matters  in  the  sewage. 
Notwithstanding  this  dilution  we  find  that  the  water-closet  town 
sewage  contains  20  per  cent,  more  combined  nitrogen  than 
midden  town  sewage,  23  per  cent,  more  ammonia,  and,  what  is 
very  remarkable,  35  per  cent,  more  suspended  mineral  matter. 

This  excess  of  mineral  matter  in  suspension  could  only  be 
caused  by  the  precipitation  of  mineral  matters  by  the  ammonia 
and  sulphuretted  hydrogen  formed  by  decomposition  of  the 
albuminous  and  other  organic  matter.  This  excess  of  mineral 
matter  in  suspension  must  therefore  be  taken  as  a  measure  of 
the  enormously  increased  putrefaction  in  water-closet  sewage,  a 
putrefaction  probably  to  a  great  extent  brought  about  by  the 
millions  of  microbes  which  are  provided  from  the  human  intes- 
tines with  the  excrement,  and  we  must  therefore  assume  that 
the  increase  of  mineral  matter  in  suspension  is  an  indication 
that  a  larffe  quantity  of  foul  putrefactive  gases  has  been  given 
off  into  the  streets  and  houses  of  water-closet  towns. 

This  table,  therefore,  seems  to  me  to  conclusively  demonstrate 
that  the  sewage  of  water-closet  towns  is  far  more  -bulky  and 
far  more  filthy  and  dangerous  than  the  sewage  of  midden 
towns. 
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Sewage  is  not  to  be  regarded  too  absolutely  from  its 
chemical  side.  We  must  use  our  senses,  inclusive  of  our 
common  sense,  in  coming  to  a  conclusion,  and  we  must  not  pin 
our  faith  on  analyses  alone. 

The  ingredients  of  household  slops,  unlike  the  fsBces,  are 
little  liable  to  contain  pathogenic  microbes.  The  urine  of  a 
healthy  man  is,  as  we  all  Know,  sterile  when  passed  In 
diseased  conditions  it  may  occasionally  possess  infective  power, 
but  this  is  a  speculation  rather  than  a  practical  fact  acknow- 
ledged by  the  sanitarian.  A  large  proportion  of  cooking  water 
has  been  boiled,  and  is  therefore  sterile,  and  the  same  may  be 
said  of  the  water  in  which  our  linen  has  been  washed.  House- 
hold slops  therefore  are  not  liable  to  be  really  infective. 

They  are  nitrogenous,  and  consequently,  if  allowed  to 
stagnate  by  mismanagement,  they  become  very  foul  from  de- 
composition, but  that  they  are  capable  of  producing  epidemics 
has  not  yet  been  proved.  Between  excrement  and  slop-water 
there  is  this  difference,  that  solid  excreta  are  foul-smelling  ah 
initio^  but  slop-water  (if  we  except  the  smell  of  water  in  which/ 
cabbage  has  been  boiled)  only  becomes  foul  if  it  is  mismanaged. 

In  places  which  are  not  overcrowded  a  great  deal  has  been 
done  when  the  wholesome  treatment  of  the  solid  excreta  has 
been  arranged  for,  and  I  feel  that  to  neglect  the  doctrine 
that  '  half  a  loaf  is  better  than  no  bread,'  and  to  discourage 
people  from  dealing  with  solid  excreta,  because  they  do  not 
see  their  way  quite  clearly  for  the  disposal  of  slops,  is  most 
dangerous. 

One  thing  is  certain,  viz.,  that  if  the  solid  excreta  are  dealt 
with  by  dry  methods  the  liquid  sewage  will  be  25  per  cent,  less 
bulky  than  otherwise  would  be  the  case. 

I  feel  sure  that  if,  in  our  anxiety  to  prevent  the  pollution  of 
rivers,  we  fail  to  appreciate  the  biological  differences  between 
excrement  and  slop-water  we  shall  make  a  mistake,  which  in 
the  end  will  be  no  real  advantage  to  the  streams.  If  therefore 
villages  and  places  where  the  population  is  sparse  make  serious 
efforts  to  deal  with  excreta,  thev  should  have  at  least  some 
breathing  time  allowed  before  tne  fish  in  their  streams  are 
deprived  of  the  luxuries  which  they  doubtless  obtain  from 
kitchen  slops. 

When  fa&cal  matters  are  mixed  with  the  slops,  the  mixture  is 
so  offensive  that  we  are  compelled  to  place  it  at  once  beyond 
the  reach  of  the  nose  or  eye,  and  the  presence  of  sticky  faeces 
and  large  quantities  of  paper  makes  any  attempt  at  filtration 
practically  impossible.  Domestic  slop-water  when  fresh  is  not 
offensive,  and  is  very  rarely  dangerous ;  and  by  attention  to 
certain  details  it  can  be  easily  dealt  witL 
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Doraestic  alop-water  consists  of : 

1.  The  waste  from  kitchen  and  pantiy  sinks,  which  often 
contains  dis.solved  albuminous  matter,  food  particles,  dissolveil 
and  suspended  fat,  a  consideraliJe  amount  of  cnffee  grounds 
and  tea  leaves,  and  sundrj-  odds  and  ends,  the  result  of  house- 
cleaning,  such  as  fluff,  bits  of  string,  little  scraps  of  paper  and 
rags,  fibres  fi-om  brooms  and  brushes,  &c.  These  materials  are 
very  apt  to  accumulate,  and  to  block  drains ;  and  if  this  form 
of  slop-water  is  to  be  effectually  dealt  with,  it  is  essential  tliat 
the  suspended  matter  be  strained  out.  The  purposes  which  the 
kitchen  and  pantry  sinks  subserve  require,  according  to  Notter 
and  Firth,  about  '6-75  gallons  of  water  per  head  per  <liem ;  and 
allowing  for  evaporation,  the  sloi>-water  must  be  less  in  quantity, 
so  that  if  wo  say  that  these  slops  average  24  gallons  |)er 
diem  for  a  household  of  7  persons,  we  shall  be  not  far  from 
right. 

2.  Bedroom  slops,  consisting  of  soapy  water  and  urine. 
Allowing  for  a  daily  sponge  bath  these  amount  to  about  five 
gallons  per  head  per  diem  or  thirty-five  gallons  for  a  household 
of  seven  persons.  The  suspended  matters  in  these  slops  (soap- 
suds, chiefly)  are  in  such  a  fine  state  of  division  that  they  easilv 
filter.  They  may  contain  waste  matches,  a  few  hairs,  a  small 
amount  of  fluff  from  towels,  and  au  occasional  bit  of  paper. 

3.  The  water  from  fixed  baths  amounts  to  about  thirty 
gallons  per  bath  per  diem,  and  in  a  household  of  seven,  would 
not  probably  amount  to  more  than  sixty  gallons  a  day.  It 
is  so  clean  then  that  it  ouglit  not  to  occasion  any  trouble. 

Assuming  the  clothes  -  washinc  is  not  done  at  home  we 
should  have  fifty-nine  gallons  per  liousehold  of  seven  per  diem 
without  fixed  baths,  and  119  gallons  with  fixed  baths;  and  if 
the  washing  be  done  at  home  then  three  gallons  per  liead 
per  diem  must  be  added,  or  twenty-one  gallons  for  a  household 
of  seven,  giving  a  maximum  of  140  giillons  per  diem  fur  a 
household  of  seven. 

Fifty-uine  gallons  per  diera  would  be  put  upon  an  acre  of 
land  the  equivalent  of  an  inch  of  rain  (22,<i24  gallons)  in  384 
days,  and  the  equivalent  of  au  inch  of  rain  on  a  quarter  of  an 
acre  in  9C  days. 

One  hundred  and  forty  gallons  per  diem  would  be  the  equi- 
valent of  an  extra  inch  of  rain  on  an  acre  in  lfj2  days. 

These  amounts  are  tririal,  and  if  the  water  be  supplied  from 
a  private  well  in  the  grounds  it  is  evident  that,  allowing  for 
evaporation,  ice  should  pump  from  the  mbsoil  rather  more  than  we 
return  to  the  eurjace.  Again,  it  must  be  remembered  that  the 
house  with  the  greatest  amount  of  slops  lias,  as  a  rule,  thi 
largest  curtilage.     A  mansion  containing  twenty  persona  wit' 
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unlimited  baths,  laundry,  and  stables  would  not  probably  give 
more  than  40  gallons  per  head  or  800  gallons  a  day,  which  is  a 
trivial  amount  when  considered  in  connection  with  a  park  of  20 
or  perhaps  200  and  more  acres. 

It  is  necessary  to  insist  that  the  amount  of  slop  water  to  be 
dealt  with  In  isolated  houses  is  usually  trivial  in  proportion  to 
the  land  available  for  its  purification.  Tidy  was  of  opinion 
that,  employing  intermittent  downward  filtration  for  the  purifi- 
cation of  previously  precipitated  crude  sewage,  an  acre  might 
be  sufficient  for  7,000  persons.  This  would  give  j(}u(f  acre,  or 
about  44  square  feet  for  a  household  of  seven.  At  this  rate  my 
consulting  room  in  London,  which  measures  24  x  18  =  432 
square  feet,  would  be  an  area  large  enough  for  nearly  70  persons. 
I  think  the  estimate  is  too  small,  but  even  if  one  multiplies  it 
by  ten  it  is  evident  that  the  amount  of  land  necessary  for 
treating  the  domestic  slop-water  of  a  house  is  much  smaller 
than  might  be  supposed. 

In  places  where  unlimited  water  is  obtained  by  merely 
turning  a  tap  these  estimates  are  very  liable  to  be  exceeded, 
especially  when  those  who  turn  a  tap  on  are  too  forgetful  or 
lazy  to  turn  it  off. 

I  feel  certain  that  anyone  who  experiments  on  this  matter  as 
I  have  done  will  be  simply  astounded  at  the  small  amount  of 
ground  which  is  necessaiy. 

Critics  of  the  plans  which  I  have  advocated  and  am  now 
about  to  advocate,  sometimes  hint  that  the  whole  curtilage  of 
one's  house  must  be  unwholesomely  sloppy. 

Such  a  statement  shows  a  complete  ignorance  of  the  whole 
subject. 

Few,  if  any  of  the  writers  of  hygienic  text-books,  seem  to 
have  really  studied  the  life  history  of  slop-water,  and  it  is 
matter  for  regret  that  in  some  of  these  books  the  chapters 
devoted  to  domestic  hygiene  deal .  more  with  patents  than 
principles,  and  are  illustrated  more  by  woodcuts  culled  from 
tradesmen's  catalogues  than  by  any  practical  knowledge 
possessed  by  the  writer. 


Pkinciples  of  Slop-Drainage. 

If  domestic  slop  water  is  to  be  dealt  with  successfully  it  is 
necessarv — 

1.   T/iat  all  waste  pipes  terminate  well  above  the  level  of  the 

ground. 

This  is  a  point  too  much  neglected  by  architects,  who  are 


I 


very  prone  to  carefnlly  pnt  all  wast*  pi|>es  below  groaod  level, 
to  that  any  purification  of  slops  without  pumping  is  impossible. 
Allowing  a  fall  of  say  1  in  10,  it  is  evident  that  lor  everj- 
foot  above  ground  at  which  a  waste  pipe  tenninates,  it  is 
jwssible  to  deliver  the  waste  on  to  the  surface  of  the  ground  at 
10  feet  from  the  house.  Thus  the  bedroom  sink  waste  at  a 
height  of  10  feet  above  ground  level  might  be  made,  if  so 
desired,  to  deliver  its  waste  100  feet  from  the  house.  It  is 
often  necessarj'  to  take  the  waste  pipe*  from  the  first  floor  o^-er 
the  path  surrounding  the  bouse.  This  is  easily  accomplished 
without  causing  any  unsightliness  by  placing  an  arch  over  tJie 
path.  Such  arches  may  be  of  galvanized  iron  for  a  cottage,  or 
of  masonrj'  for  a  mansion,  and  are  soon  hidden  by  crefjn.-rs. 


Figs.  1  and  2  illustrate  how  this  principle  may  be  carried 
)ut;  ia  ihii  one  case  by  a  rustic  arcli  costing  a  few  shillings, 
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and  in  the  other  case  by  a  porch  and  arcading  of  a  more 
ambitious  description.  Fig.  1  is  from  a  photograph  of  an  arch 
in  actual  use.     Fig.  2  has  been  furnished  by  Mr.  Cutler. 

When  pipes  are  provided  with  a  rapid  fall  there  is  little 
tendency  tor  water  to  freeze  in  them,  but  in  severe  climates  it 
might  be  necessary  to  pack  the  pipes. 

The  waste  pipes  of  kitchen  and  pantry  sinks  are,  in  London, 
almost  always  below  ground  level,  it  being  the  custom  to  place 
the  kitchen  and  offices  in  an  underground  basement ;  and  I  have 
known  London  architects  who  have  provided  country  houses 
with  similar  abominations,  so  that  the  sewage  of  a  basement  has 
to  be  lifted  before  it  can  be  properly  treated.  If  this  evil  is  to 
be  avoided,  it  is  essential  that  the  waste  pipes  of  kitchen  and 
pantry  sinks  terminate  at  least  two  feet  above  ground  level. 
This  is  a  minimum,  and  if  a  greater  fall  can  be  obtained,  so 
much  the  better.  Kitchen  and  pantry  waste  is  full  of  dissolved 
and  suspended  matter,  and  a  careless  cook  will  throw  down  the 
sink  enough  food  to  keep  a  pig  or  a  dozen  fowls.  This  waste  is 
very  prone  to  become  offensive,  and  it  is  advisable  that  it  be 
thoroughly  strained  before  flowing  away.  Not  only  should  the 
waste  pipe  have  a  fixed  and  immovable  strainer  below  the  plug, 
but  a  sink  basket  should  be  used  and  the  waste  should  be  still 
further  strained  in  a  manner  to  be  presently  described. 


2.  No  stagnation  mvst  anywhere  be  permitted  along  the  line  of 

elop-drainage. 

Experimenting  upon  this  ^oint  I  have  found  that  stagnant 
slops  become,  as  a  rule,  offensive  within  twenty-four  hours,  even 
when  exposed  to  the  air.  Thus  I  tried  the  experiment  of 
filtering  bed-room  slops  through  a  trough  filled  with  stones  and 
provided  in  the  middle  of  its  length  witn  a  diaphragm  reaching 
from  the  top  to  within  an  inch  of  the  bottom,  and  having  the 
outlet  only  an  inch  or  so  below  the  level  of  the  inlet.  This 
caused  stagnation  and  great  foulness,  which  disappeared  imme- 
diately the  outlet  was  placed  at  the  lowest  level,  and  stagnation 
became  impossible.  Soapy  water  mixed^  with  urine  soon 
becomes  foul  if  allowed  to  stagnate  in  traps,  but  it  has  never 
in  my  experience  been  foul  if  poured  upon  the  earth  and 
allowed  to  soak  away.  With  a  good  fall  and  with  the  outlets 
of  pipes  freely  exposed  to  the  air,  traps  are  not  necessary,  and 
as  all  forms  of  traps  are  but  miniature  cesspools,  this  is  a  great 
gain.  A  trap  is  never  possible  in  an  outside  metal  pipe  because 
of  the  fear  of  frost.  The  abolition  of  traps  is  not  only 
necessary,  but  a  very  great  advantage  indeed. 
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3.  Slop-water  thould  run  in  open  gutters,  and  when  it  ha»  reached 
a  certain  distance  from  the  house,  it  should  be  allowed  to 
soak  away  as  it  runs,  and  take  the  line  of  natural  drainage 
of  the  locality. 
This  may  be  effected  by  means  of 

Filtration  Gutters. 

The  gutters  which  I  have  uaed,  and  have  found  to  answer 
in  a  manner  far  exceeding  my  expectations,  are  constructed  as 
follows: — 

A  trench  two  feet  deep  and  eighteen  inches  wide,  and  of 
a  length  varying  with  the  circumstances,  is  dng  and  lilled  up 
witli  porous  material,  such  as  builders'  rubbish,  old  croclterj', 
and  tins,  stones,  &c.,  &c.,  to  within  a  few  inches  of  the  surface, 
and  upon  this  rubbish,  previously  rammed,  walls  of  concrete  or 
honeycomb  brickwork  are  formed,  provided  with  a  ledge 
sufficiently  wiile  to  support  a  perforated  tile,  the  perforations 
being  big  enough  to  admit  a  large  size  knitting-needle,  say 
one  eighth  of  an  inch  in  diameter.  The  porous  rubbish  reaches 
to  within  an  inch  of  the  under  surface  of  the  tile  and  the  sides 
are  planted.  The  gutter  may,  if  necessary,  be  protected  by  a 
grating. 

Or  the  gutter  may  with  great  advantage  be  placed  upon  a 
bank  with  gradually  sloping  sides.  This  latter  form  is  neces- 
sary on  clay  soils. 


Figs.  3  and  4. 
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In  both  cases  the  sides  of  the  gutter  should  be  planted  with 
quick  growing  shrubs,  and  it  will  soon  become  ornamental. 
Such  a  slop-gutter  on  a  raised  and  planted  bank  would  form  a 
most  excellent  boundary  fence.  These  gutters  are  shown  in 
figs.  3  and  4.  The  perforated  tile  which  forms  the  floor  of 
this  gutter  is  a  most  important  part  of  it,  because  it  allows  the 
gutter  to  be  cleared  of  dead  leaves  and  other  rubbish  which 
inevitably  fall  into  it,  and  it  protects  the  porous  material  from 
getting  clogged.  It  breaks  the  force  of  the  water  and  prevents 
the  downpour  from  the  pipes  from  ploughing  up  the  rubble, 
which  is  a  most  important  matter.  I  have  used  various  things 
for  forming  the  floors  of  these  gutters,  and  have  found  nothing 
better  than  the  perforated  tiles  which  are  used  for  forming  the 
floors  of  malt  kilns.  I  have  no  doubt  that  the  gutter  could  be 
made  perfectly  well  in  galvanized  iron.  What  lengths  of  such 
gutters  should  be  provided  ?  To  answer  this  question  I  can 
only  give  my  own  experiences. 

Two  years  ago  I  constructed  such  a  gutter  for  a  girls'  school 
where  there  are  between  thirty  and  forty  day  scholars  and 
boarders.  I  dug  out  my  trench  leading  into  a  natural  rivulet 
and  I  formed  a  gutter  forty  feet  long.  I  do  not  think  the  slops 
in  this  case  have  ever  travelled  as  much  as  six  feet,  and  there  is 
no  evidence  that  a  drop  of  slop-water  has  ever  touched  the 
rivulet.  The  privets  have  grown,  but  the  gutter  has  never  been 
foul,  and  when  the  tiles  have  been  taken  up  the  porous  rubbish 
beneath  has  been  found  perfectly  sweet,  and  there  has  been  no 
sloppiness  at  the  sides. 

A  similar  gutter  on  a  bank  was  provided  for  a  six-roomed 
house,  and  the  slop-water  has  never  travelled  to  the  end,  or 
anywhere  near  it,  notwithstanding  a  considerable  fall. 

The  water  of  a  fixed  bath  has  run  for  nine  years  into  a 
gutter  20  feet  long,  and  at  times  as  much  as  120  gallons  a  day 
lias  flowed  into  it,  but  the  water  is  never  visible  two  minutes 
after  the  waste  has  ceased  to  flow ;  there  has  been  no  foulness 
of  any  kind,  and  the  only  effect  has  been  to  make  the  shrubs 
grow. 

The  bed-room  slops  of  a  country  mansion,  with  twenty- 
three  inhabitants^  was  taken,  eighteen  months  ago,  into  a 
plantation,  and  the  only  result  has  been  that  the  limes  have 
thrown  up  suckers,  but  there  has  been  neither  sloppiness  nor 
foulness. 

The  bed-room  slops  of  a  cottage  with  five  inhabitants 
have  run  for  five  or  six  years  along  a  gutter  12  feet  long,  at 
the  foot  of  a  privet  hedge,  and  there  has  been  neither  slop- 
piness nor  foulness,  except  when,  as  stated  above,  I  produced 
stagnation. 
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,   When  if  is  feaxihle,  it  is  adri»able  to  allow  different  v 
slops  to  flow  in  BPparale  gutters. 
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The  waste  of  fixed  baths  is  almost  clean,  containing  notbing 
but  a  little  soap  at  most ;  bed-room  waste  contains  soap  ana 
urine,  but  no  solid  particles  of  any  size  to  give  trouble  except  a 
stray  bit  of  paper,  or  an  old  match,  or  a  few  hairs,  and  some 
fluff  from  towels,  which  will  all  be  caught  upoii  the  peiforated 
tiles,  and  can  be  swept  up  occasionally. 


The  wa-ste  from  kitchen  and  pantry  sinks  needs  careful 
straining  and  filt^rinfr  before  it  is  allowed  to  flow  into  an  open 
gutter.  I  liave  mentioned  the  necessity  of  providing  strainers 
and  a  sink-basket,  and  I  now  proceed  to  describe  the  slop-filter 
which  is  advisable  for  the  kitchen  sink  (fig.  5).  The  waste- 
]tipe  of  the  sink  must  terminate  2  feet  or  2  feet  B  inches  above 
the  ground  level,  and  be  provided  with  a  reversible  nozzle 
delivering  over  a  filtering  vessel  made  of  concrete  or  iron. 
This  filter  is  in  duplicate,  and  is  provided  with  a  diaphragm 
reaching  to  within  an  inch  of  the  Dottotn.  Each  half  of  the 
vessel  measures  1  foot  by  1  foot  ti  inches,  and  is  2  feet  6  inches 
deep,  and  liaa  a  capacity  of  3'75  cubic  feet.  The  outflow  ia 
immediately  beneath  the  diaphragm,  and  empties  into  the  open 
gutters,  Each  half  of  the  filter  ia  tilled  with  stone  varying  in 
size  from  a  hazel-nut  to  a  walnut,  and  the  waste  is  allowea  to 
iiuw  through  one  half  of  the  filter,  and  then  when  that  half 
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gets  foul  the  nozzle  is  reversed,  and  the  second  half  is  brought 
into  use,  and  the  half  first  used  can  be  cleaned  out.  The  filter 
must  be  provided  with  a  fine  copper  strainer,  and  if  the  slops 
be  carefully  strained  the  filter  will  not  get  foul  for  months; 
but  if  lumps  of  fat  and  slabs  of  cabbage-leaves  be  allowed  to 

fet  into  the  filter  it  soon  gets  foul,  as  does  the  abomination 
nown  as  a  fat-trap. 

The  method  of  purifying  sewage  by  "  intermittent  downward 
filtration  "  is  well  understood,  and  the  methods  advocated  here 
are  merely  modifications  of  what  has  been  done  in  this  country, 
and  also  by  the  Massachusetts  Board  of  Health. 

What  is  meant  by  "  intermittent  downward  filtration?"  How 
frequent  are  the  intermissions  ? 

The  intermissions  usually  recommended  are  "  sewage  for  six 
hours  and  rest  for  twenty-four  hours,"  but  my  belief  is  that  the 
purifying  action  of  the  filter-bed  ceases  directly  the  filter  is 
filled  ana  water-logged.  The  intermissions  must  be  perpetual. 
The  supply  of  slop-water  in  a  private  house  is  essentially  inter- 
mittent, and  this  perpetual  intermission  is  the  secret  of  the 
success  of  the  methods  I  have  indicated.  Between  nine  at 
night  and  seven  in  the  morning  (ten  hours)  out  of  every 
twenty-four  the  flow  of  slop-water  is  usually  nil.  Between 
8  a.m.  and  11  a.m.  is  the  time  of  the  bulkiest  flow,  but  even 
this  intermits.  A  housemaid's  pail  with  its  three  or  four 
gallons  will  come  once  in  ten  or  fifteen  minutes,  so  that  the 
filter  is  always  being  emptied,  and  as  the  water  drains  off  the 
fresh  air  follows  it.  The  water  of  a  fixed  bath  is  practically 
clean,  and  gives  the  filtration  gutter  a  vigorous  stir,  which  does 
nothing  but  good.  The  domestic  intermissions  are  invaluable. 
When  sewage  is  collected  in  a  tank  and  is  then  allowed  to  flow 
without  intei^misdon  for  six  hours  at  a  stretch  it  is  doubtful  if 
the  greatest  purifying  power  is  obtained  from  the  filter. 

Another  point  of  great  importance  is  the  bestowal  of  rain- 
water. The  usual  method  is  to  conduct  the  rain-water  from 
the  eaves  by  means  of  pipes  which  open  directly  into  an 
underground  sewer  or  empty  over  a  gully  which  runs  into  an 
underground  sewer.  This  underground  sewer  conducts  the 
rain-water  either  to  a  main  sewer  or  cesspool,  and  the  important 
fact  to  be  borne  in  mind  is  that  the  length  of  underground 
pipes  whose  main  function  is  to  conduct  rain-water  are  nothing 
out  prolongations  of  sewers  or  cesspools  which  conduct  the  gases 
of  putrefaction  to  many  points  round  the  dwelling  either  at  the 
ground  level  or  the  roof  level. 

There  can  be  no  reason  why  rain-water  pipes  should  not  end 
in  a  "  shoe,"  and  discharge  over  open  gutters  which  might  flow 
to  a  gully,  if  absolutely  necessary,  at  a  distance  from  the  house. 
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TIiL'  practice  of  taking  rain-water  direct  into  Hiiderfjround 
drains  is  u  great  cause  of  damp  walls.  A  year  or  so  ago  the 
rain-water  pipes  of  a  country  house  well  known  to  the  author, 
which  ran  direct  apparently  into  the  underground  drain,  were 
examined.  In  every  case  the  underground  drain  was  broken 
and  leaky,  and  in  some  places  completely  choked  by  the  roots  of 
iilants  and  trees,  while  the  rain-water  got  away  as  it  could,  and 
kept  the  foundations  of  the  walls  perpetually  soaked. 

In  the  London  house,  with  its  cave-dwelling  basement  and 
narrow  area,  it  is  inevitable  that  the  rain-water  must  flow  to  an 
underground  sewer  more  or  less  directly,  but  there  is  no  reason 
why  this  cockney  necessity  should  be  adopted  in  the  country. 
It  is  obviously  advisable  to  conduct  rain-water  dear  of  tlie 
walls  and  foundations.  The  mediaeval  gargoyle  was  useful  in 
this  way,  and  I  think  I  am  right  in  stating  that  the  "flying 
buttress "  was  occasionally  made  to  serve  the  purpose  of  a 
water-gutter  with  the  same  object. 


Mr.  W.  J.  Dinnirf  (London)  moved  a  vote  of  thanks  to  Dr.  Poore 
for  bis  paper,  which  was,  he  considered,  one  of  the  most  valuable 
that  had  been  before  the  Section.  The  principles  which  Dr.  Poore 
had  enunciated  were  so  entirely  true  and  correot,  that  everyone  who 
had  heard  them  must  be  gratel'ul  to  Dr.  Poore,  not  only  for  the 
lucid,  clear,  and  definite  manner  in  which  that  gentleman  had  placed 
them  before  the  Section,  but  also  for  the  information  which  he  bad 
given  at  the  same  time.  He  had  stated  that  he  had  used  this  system 
of  filtration  for  over  three  years,  and  that  wax  a  verv  valuable  state- 
ment, for  these  questions  were  questions  which  time  alone  could 
solve.  He  had  also  foimd  that  the  bacteria  conveyed  oxygen  to  the 
organic  matter.  He  hoped  for  the  very  rapid  advance  and'  the  speedy 
solution  of  the  sen'age  problem. 

Mr.  H.  AiFBED  BoECHLiNO  (Leicester),  in  seconding  the  motion, 
said  there  waw  only  one  point  to  which  he  wished  to  draw  attention. 
Of  course  they  would  deal  with  the  slop-water  before  the  putrefactive 
changes  set  in ;  otherwise,  he  took  it,  Dr,  Poore  would  not  recom- 
mend treatment  close  to  the  house. 

Dr.  PooiiE  intimated  that  this  was  so. 
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(Member.) 

One  of  the  subjects  suggested  for  discussion  at  the  present 
Congress  is  the  scientific  basis  of  sewage  purification,  and  we 
are  also  invited  to  make  the  Congress  and  Exhibition  commem- 
orative of  the  Victorian  era. 

We  may  safely  say  that  Her  Majesty's  reign  has  witnessed 
both  the  birth  and  the  development  of  the  sewage  problem, 
and  that  the  period  which  has  elapsed  between  the  Golden  and 
the  Diamond  Jubilees  has  witnessed  a  very  marked  develop- 
ment in  the  researches  on  this  important  subject. 

Ten  years  ago  little  or  nothing  had  been  heard  of  the  bac- 
teriology of  sewage.  Few,  if  any,  recognised  that  sewage 
purification  involved  biological  problems,  the  solution  of  which 
was  of  far  more  importance  than  the  chemical  questions. 

In  the  present  day  we  hear  a  great  deal  about  the  bacteriolo- 
gical treatment  of  sewage,  and  it  is  therefore  worth  while  to 
stop  for  a  moment  to  consider  upon  what  scientific  basis  the 
question  rests.    V. 

All  those  who  have  interested  themselves  in  the  literature  of 
sewage  purification  are  familiar  with  certain  landmarks  which 
serve  to  act  as  mile-stones  on  the  road  towards  success.  One 
of  the  earliest  of  these  landmarks  is  to  be  found  in  the  Report 
of  the  Select  Committee  of  the  House  of  Lords  on  the  Rivers 
Pollution  Bill,  dated  1873.  It  was  then  that  the  difficult 
question  of  standards  of  purity  was  first  seriously  discussed. 
Next,  we  may  note  the  Reports  of  Dr.  Angus  Smith,  published 
in  1882  and  1884.  The  latter  year  is  also  marked  by  the  two 
Reports  of  the  Royal  Commission  on  Metropolitan  Sewage 
Discharge.  These  historic  documents,  as  we  all  know,  have 
formed  the  scientific  foundation  upon  which  the  Local  Govern- 
ment Board  have  based  their  requirements  ever  since. 

Again,  in  1891,  the  transactions  of  the  International 
Congress  of  Hygiene  in  London,  furnish  us  with  an  admirable 
resum^  of  the  general  state  of  our  knowledge  at  that  period. 

The  next  landmark  is  furnished  by  the  Report  of  the  Royal 
Commission  on  Metropolitan  Water  Supply,  published  in 
1894.  Here  for  the  first  time  we  observe  more  distinct 
references  to  the  bacteriology  of  water  in  relation  te  its 
suitability  for  dietetic  purposes.    Nor  must  we  omit  to  mention 
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the  valnable  series  of  reports  of  the  State  Board  of  Health  for 
Massachusetts. 

In  addition  to  all  the  foregoing  Reports  manj  able  works  on 
sewage  pnrification  have  been  pablisned  both  in  this  coantry 
and  in  the  United  States ;  amongst  others  maj  be  mentioned 
the  writings  of  Mr.  Santo  Crimp,  Professor  Bobinson,  Dr. 
Corfield,  Mr.  Dibdin,  Mr.  Thomas  Wardle,  Messrs.  Haf  ter  and 
Baker. 

The  object  of  the  present  paper  is  to  bring  onder  the  notice 
of  the  members  of  tne  Congress  the  researches  of  a  chemist, 
whose  contributions  to  the  literatore  of  sewage  purification  are, 
perhaps,  not  as  widely  known  as  their  merits  would  entitle 
them  to  be. 

In  a  short  paper  read  at  a  Congress,  it  would  be  quite  out  of 
place  to  attempt  anything  like  a  complete  account  of  the  nature 
and  extent  of  the  research  work  which  Mr.  Walter  E.  Adeney 
has  accomplished  since  1887.  His  writings  will,  however,  speak 
for  themselves,  and  those  who  wish  to  form  an  independent 
judgment  as  to  the  value  of  his  work  and  the  reliability  of  his 
methods  cannot  do  better  than  peruse  for  themselves  the  papers 
which  he  has  read  before  various  scientific  societies  during  the 
period  referred  to.  His  researches  had  extended  over  some 
years  before  he  commenced  to  publish  any  results.  As  far  as 
the  author  is  aware  Mr.  Adeney's  first  paper  was  read  before 
the  British  Association  at  the  Cardiff  Meeting  in  1891.  The 
subject  was  '*The  formation  of  Peaty  Colouring  Matters  in 
Sewage  by  the  action  of  micro-organisms." 

In  the  November  and  December  numbers  of  the  "  Health 
Record "  of  the  year  1891,  and  in  the  Januair  and  February 
numbers  in  1892  a  series  of  short  articles  from  nis  pen  appeareii 
under  the  title  "  Bacteria,  as  Scavengers  of  Nature.  *  The 
title  sufficiently  indicates  the  subject  dealt  with. 

In  July,  18^2,  during  the  Congress  of  the  British  Institute 
of  Public  Health  in  Duolin,  Mr.  Adeney  read  a  paper  on  "  The 
Chemical  Bacteriology  of  Sewage,  its  Hygienic  Aspect."  This 
paper  attracted  at  the  time  considerable  attention. 

A  much  more  important  contribution  to  the  literature  of  the 
subject  will  be  found  in  the  Scientific  Transactions  of  the 
Royal  Dublin  Society,  volume  V.,  series  U.  The  title  is  as 
follows:  "The  course  and  nature  of  fermentative  changes  in 
natural  and  polluted  waters  and  in  artifical  solutions  as  indi- 
cated by  the  composition  of  the  dissolved  gases."  This  paper 
was  read  on  April  24th,  1895,  and  particular  attention  is 
directed  to  it ;  for  it  contains  a  very  exhaustive  account  of  his 
researches  up  to  that  date,  supported  by  a  vast  amount  of 
evidence.    This  evidence  takes  tne  form  of  some  thousands  of 
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determinations,  principally  of  the  dissolved  gases  in  polluted 
waters  and  other  solutions  before  and  after  fermentation. 

The  same  subject  was  treated  in  a  more  condensed  form  in  a 
paper  read  before  the  Institution  of  Civil  Engineers  of  Ireland, 
on  April  1st,  1896.  Tlie  title  of  the  paper  was  "Recent 
advances  in  the  bacterio-chemical  study  of  sewage  and  other 
polluted  waters."  The  Council  of  the  Institution  of  Civil 
Engineers  of  Ireland  awarded  Mr.  Adeney  a  Mullins  large 
gold  medal  for  the  paper  referred  to,  being  the  highest  award 
which  it  was  in  their  power  to  bestow. 

On  April  21st  of  the  present  year  Mr.  Adeney  read  another 
paper  before  the  Royal  Dublin  Society  on  '*  Humus :  its  form- 
ation and  influence  in  Nitrification."  This  paper  has  just  been 
published  in  the  Scientific  Transactions  of  the  Society,  volume 
VL,  series  II. 

The  Scientific  Proceedings  of  the  Royal  Dublin  Society  also 
contain  some  short  notes  by  the  same  author  referring  to 
different  aspects  of  the  same  question.  Among  these  may  be 
mentioned  a  paper  "  On  the  Reduction  of  Manganese  Peroxide 
in  Sewage,"  read  February  21st,  1894,  and  another  on  the 
"  Chemical  Elxamination  of  Organic  Matters  in  River  Waters," 
read  May  the  22nd,  1895. 

All  those  who  take  the  trouble  to  peruse  these  publications 
must  admit  that  they  represent  an  enormous  amount  of  original 
research  work,  and  that  Mr.  Adeney's  deductions  cannot  be 
seriously  questioned  except  by  those  who  are  prepared  to  show 
that  his  methods  are  inaccurate  and  his  results  unreliable. 

It  is  almost  inconceivable  that  any  fair-minded  man  could 
come  to  such  a  conclusion,  after  a  perusal  of  the  papers.  All 
the  work  that  had  been  accomplished,  has  evidently  been  done 
under  the  most  rigid  conditions,  and  with  the  most  marvellous 
care  to  secure  accurate  results.  In  fact  the  tabulated  analytical 
data  carry  on  their  face  the  proof  of  their  genuineness,  the 
results  all  go  to  confirm  each  other,  and  we  must  either  be 
prepared  to  prove  that  Mr.  Adeney*s  researches  are  a  gigantic 
f  a])ricationy  or  else  we  must  find  ourselves  constrained  to  confirm 
his  conclusions.  Mr.  Adeney  has  departed  to  some  extent  from 
the  older  methods  of  analysis  in  his  investigations  on  polluted 
waters.  With  the  ordinary  chemical  analysis  we  are  all 
familiar.  Most  of  us  are  also  aware  that  there  is  a  certain 
amount  of  ambiguity  as  regards  the  conclusions  to  be  drawn 
from  such  an  an^ysis,  and  that  it  is  difficult  if  not  impossible 
to  use  the  figures  for  the  purpose  of  establishing  a  standard  of 

f)urity,  or  for  the  purpose  of   deciding  whether  a  particular 
iquid  is  or  is  not  likely  to  create  a  nuisance  if  discharged  into 
a  river  or  stream. 
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It  occurred  to  Mr.  Adeney  that  a  new  light  would  be  thrown 
upon  the  whole  of  tins  question  by  the  examination  of  the  gases 
contained  in  such  liquids,  and  of  the  ohangcs  in  these  gases  due 
to  fermentation  or  other  causes,  It  became  in  the  first  instance 
necessary  to  devise  an  apparatus,  by  which  the  volumes  of  the 
various  gases  contained  in  any  liquid  could  be  readily  and 
accurately  determined.  A  complete  account  of  the  apparatus 
which  Mr.  Adeney  designed  ia  to  he  found  in  his  paper  read 
before  the  Royal  Dublin  Society  in  April,  18115. 

Time  does  not  admit  of  a  description  of  this  beautiful  piece 
of  apparatus,  suf&ce  it  to  say  that  its  value  in  the  chemical 
laboratory  has  already  been  fully  recognised.  Mr.  Adeney 
claims  that  by  the  use  of  this  ajiparatus,  and  by  the  application 
of  the  methods  wliich  be  has  adopted  it  is  now  not  only  possible 
but  quite  easy  to  place  in  the  hands  of  the  Kngineer  an 
absolutely  reliable  means  of  examination  of  any  liquid,  and  to 

{iredicate  with  absolute  certainty  the  effect  of  discharging  snch 
i(]uid  into  any  stream. 

He  has  in  fact  shewn  us  that  the  determination  of  these 
gases  will  teach  us  the  whole  history  of  any  polluted  liquid,  and 
will  enable  us  to  trace  with  accuracy  the  changes  which  it 
luidergoes,  and  to  follow  them  from  the  moment  when  it  is  first 
poUut^^d  to  the  time  when  it  ultimately  returns  to  a  condition 
as  innocuous  as  that  which  preceded  the  pollution. 

Mr.  Adeney  in  his  Paper  to  the  "Engineers,  explains  at  the 
outset  that  an  examination  of  Ins  experimental  i-esulta  involves 
three  sets  of  considerations.  1,  The  agents  or  causes  which  by 
their  operatJons  effect  the  change  of  condition  of  the  foul  water 
to  that  of  the  purified  one.  2.  The  chemical  characters  of  tlie 
polluting  matters  in  the  fouled  water,  in  so  far  as  they  relate  to 
the  agents  effecting  the  change  of  their  composition.  3.  The 
chemical  characters  and  the  quantitative  estimation  of  the 
products  which  result  from  the  operation  of  these  agents  upon 
the  polluting  matters. 

He  points  out  that  before  the  commencement  of  bis  investi- 
gations, it  was  becoming  generally  accepted  that  both  animal 
and  vegetable  refuse  matters  in  waters  are  oxidised  and  reduced 
to  simple  substances  by  the  operations  of  micro-organisms  and 
not  by  mere  chemical  changes. 

To  these  operations  the  name  bacterial  fermentation  is  now 
given,  because  they  have  been  caused  by  the  action  of  those 
organisms  which  ai'e  practically  present  everywhere,  and  only 
require  the  necessary  pabulum,  such  as  refuse  animal  or 
vegetable  matters,  for  rapid  growth  and  multiplication.  The 
organic  bodies  which  are  capable  of  being  operated  upon  in 
this  way  constitute   a  very  large   cla^,  and  they,  together 
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with  the  ammonium  compounds,  are  inchided  imder  a  general 
classification  as  fermentable  substances. 

Whenever  bacterial  fermentation  takes  place  in  foul  water 
certain  products  must  result.  These  products  will  vary  accord- 
ing to  the  conditions  under  which  fermentation  takes  place,  but 
under  certain  conditions,  the  final  products  formed  are  few  and 
simple  ;  these  products  are  carbonic  acid,  water,  nitric  acid  and 
minute  quantities  of  organic  colouring  matters,  similar  to  the 
colouring  matters  founa  in  ordinary  soils  and  known  by  the 
name  of  "  humus." 

Mr.  Adeney  by  his  investigations  has  proved  conclusively, 
that  this  bacteriaf  fermentation  takes  place  in  two  distinct  and 
well  defined  stages.  For  proofs  of  this  statement  the  writer 
must  refer  to  mx,  Adeney's  publicp.tions.  It  is  sufficient  here 
to  say  that  the  evidence  furnished  in  support  of  the  assertion 
appears  to  be  overwhelming.  To  the  first  of  these  two  stages, 
Mr.  Adeney  has  given  the  name  of  "  bacteriolysis '',  or  carbon- 
oxidation,  and  the  second  is  accurately  described  by  the  term 
"  nitrification  ",  or  nitrogen-oxidation. 

It  must  be  understood  that  the  writer  is  now  referring  only 
to  the  organic  matters  in  solution  in  a  polluted  liquid,  and  he 
is  not  dealing  with  matters  in  suspension.  These  matters  in 
solution  Mr.  Adeney  divides  into  two  classes  (1)  organic  com- 
pounds (2)  ammonium  compounds.  During  bacteriolysis  the 
organic  compounds  alone  undergo  chemical  changes,  the  pro- 
ducts of  these  changes  being  carbonic  acid,  water,  ammonia  and 
a  relatively  small  quantity  of  organic  matter  in  an  altered  form. 
These  altered  organic  matters  may  undergo  further  change 
during  nitrification,  and  may  therefore  be  included  in  the 
second  division  with  the  ammonium  compounds. 

Mr.  Adeney  suggests,  as  a  more  accurate  division  of  the 
polluting  matters  m  solution  in  sewage,  (1)  unfermented  or- 
ganic matters ;  (2)  fermented  organic  matters  and  ammonium 
compounds.  He  proceeds  to  state  that  the  final  products 
resulting  from  the  fermentation  of  the  second  division  of  the 
substances  are  nitric  acid,  water,  and  relatively  small  quantities 
of  carbonic  acid.  To  make  these  changes  clearer  Mr.  Adeney 
has  prepared  a  diagram,  of  which  the  writer  has  made  a  copy, 
and  he  begs  to  draw  the  attention  of  the  members  of  the 
Congress  thereto. 

It  has  been  pointed  out  that  these  i*esearches  have  all  been 
conducted  with  the  aid  of  the  apparatus  already  referred  to,  by 
which  the  dissolved  gases  have  oeen  examined  and  estimated. 
It  has  also  been  stated  that  it  is  only  under  certain  conditions 
that  the  products  of  fermentation  are  of  a  simple  character  and 
<*apable  of  being  readily  examined.      The  most  impoi*tant  of 
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these  conditions  is  the  supply  of  atmosphei'ic  oxygen,  because 
the  organisms  by  which  the  fermentative  changes  are  effected 
will  take  up  oxygen  during  the  entire  course  of  tlieu-  operations, 
and  it  is  therefore  necessary  that  a  supply  of  this  gas  may  be 
be  secm-ed  to  every  part  tliroughout  the  entire  mass  of  the 
water  containing  tliem.  At  first  sight  this  might  appear  to 
I'epresent  a  great  practical  tlifficulty,  bnt  Mr.  Adeney  has 
ingeniously  devised  a  simple  solution. 

It  is  of  course  well  known  that  any  ordinary  piurc  water 
contains  a  certain  hmited  amount  of  dissolved  oxygen ;  by 
diluting  the  samples  of  polluted  water  with  varying  proportions 
of  clean  water,  Mr.  Adeney  was  able  to  provide  either  relatively 
large  or  small  proportions  of  dissolved  oxygen  compared  with 
the  quantity  of  organic  matter.  He  was  thus  able  to  form  a 
a  scale  or  table,  beginning  with  a  solutiou  of  one  part  of  poUnted 
water  to  ten  of  pure  water,  and  gradually  ascending  to  a  solu- 
tion of  1  in  100.  The  estimation  of  tlie  oxygen  wliich  remained 
at  the  conclusion  of  eacli  experiment  showed  clearly  whether  the 
supply  had  been  insufficient,  sufficient,  or  more  than  sufficient. 

In  cases  where  the  dilution  with  clean  water  was  relati\-ely 
small,  and  the  supply  of  oxygen  comparatively  limited,  it  was 
found  at  the  conclusion  of  the  experiment  that  the  dissolved 
oxygen  had  entirely  disappeared.  This  disappearance  con- 
tinned  until  a  solution  of  a  certain  strength  was  reached,  when 
it  was  found  that  a  slight  trace  of  oxj-gen  remained,  shewing 
that  the  quantity  consumed  was  almost  exactly  equal  to  the 
quantitj-  required ;  while  as  the  solutions  were  maue  more  and 
more  dilute,  a  steadily  mcreasing  quantity  of  oxygen  was  found 
and  estimated  tit  the  conclusion  of  each  exiieriment. 

Tlie  gradations  in  the  scale  are  remai-kably  unifonn — they 
shew  that  the  quantity  of  oxygen  lost  is  in  proportion  to  the  - 
amount  of  organic  matter  in  the  liquid,  and  they  also  bear 
eloquent  testimony  to  the  beauty  of  the  apjiaratus  employed, 
and  the  care  bestowed  on  the  experiments  by  those  engaged 
upon  tliem. 

During  bacteriolysis,  side  by  side  with  the  disappearance  of 
the  oxygen,  we  find  the  production  of  carbonic  acid  (COo). 
The  quantity  of  this  gas  which  is  formed  will  depend  upon  the 
strength  of  the  solution. 

The  ammonia  was  also  estimated,  and  it  was  then  found  that 
bacteriolysis  was  attended  by  the  formation  of  small  quantities 
of  this  gas,  while  during  nitrification  it  became  oxidised  into 
nitric  acid,  and  there  was  a  corresponding  decrease. 

Time  does  not  permit  of  anything  like  a  complete  explanation 
of  these  most  interesting  experiments  iuid  the  lessons  to  be 
learned  from  them. 
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There  is  one  truth  which  has  been  made  abundantly  clear, 
namely,  that  healthy  bacterial  fermentation  cannot  take  place 
except  in  the  presence  of  a  suflBcient  quantity  of  dissolved 
oxygen. 

In  the  absence  of  the  necessary  amount  of  this  gas,  the 
fermentation  is  of  an  entirely  different  character,  and  it  is 
known  as  putrefactive  fermentation.  A  change  of  this* kind  is 
accompanied  by  the  formation  of  sulphuretted  hydrogen  and 
other  foul  smelling  gases,  whereas  if  the  fermentation  be  of  a 
healthv  character  m  the  presence  of  oxygen,  no  such  gases  are 
formed  and  no  offensive  odour  is  obsen^aDle. 

It  has  already  been  pointed  out  that  there  are  two  stages  of 
this  fermentation.  The  first,  namely,  bacteriolysis  or  carbon 
oxidation  takes  place  comparatively  quickly.  It  must  be  com- 
plete before  the  second  stage  can  be  commenced.  This  latter 
process,  which  has  been  named  nitrification  or  nitrogen  oxidation, 
proceeds  comparatively  slowly. 

It  is  at  this  time  that  the  nitrites  and  the  nitrates  begin  to 
form.  It  has  also  been  stated  that  the  organisms  demand  a 
supply  of  atmospheric  oxygen  during  the  entire  course  of  their 
operations. 

Mr.  Adeney  has  shewn  that  the  number  of  volumes  of  oxygen 
required  by  the  organisms  for  nitrification  is  slightly  more  than 
that  which  is  required  for  bacteriolysis,  but  as  nitrification 
proceeds  very  mucn  more  slowly,  the  liquid  will,  as  a  rule,  take 
up  atmospheric  oxygen  from  the  air  more  rapidly  than  the 
organisms  extract  it  from  the  liquid. 

This  is  a  point  of  the  greatest  possible  practical  importance, 
and  of  supreme  interest  in  connection  with  the  purification  of 
our  rivers.  It  amounts  to  this,  that  provided  we  can  insure  the 
satisfactory  development  of  the  first  stage  of  purification,  namely 
bacteriolysis,  at  the  works,  the  final  steps  or  the  first  stage,  as 
well  as  the  whole  of  the  second,  may  be  allowed  to  complete 
itself  after  the  liquid  has  been  discharged  into  the  water  course, 
provided  the  dilution  be  sufficient.  [Putrefactive  fermentation 
will  not  be  set  up  because  the  river  water  will  yield  a  sufficient 
supply  of  oxygen  to  enable  the  organisms  to  carry  out  success- 
fully the  second  stage  of  purification. 

Here  then  we  are  brought  at  once  face  to  face  with  a  com- 
plete solution  of  the  sewage  problem,  provided  we  can  ensure 
an  adequate  supply  of  atmospheric  oxygen  to  the  whole  body  of 
the  liquid  under  treatment. 

It  has  already  been  mentioned  that  Mr.  Adeney  confined  his 
researches  mainly  to  matters  in  solution,  and  it  has  also  been 
found  in  the  practical  application  of  his  methods  that  far  better 
results  can  be  secured  by  working  on  these  lines,  that  is  to  say 
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when  the  removal  of  the  suapeiideJ  matter  Is  as  far  as  posaibh- 
effected  in  the  firet  instance,  both  by  sedimentation  and  precipi- 
tation, and  the  biolorical  treatment  is  not  commenced  until  a 
clarified  effluent  has  been  obtained.  If  this  course  were  departeil 
from  the  (jnantitv  of  oxygen  required  for  purification  would  be 
greatly  increased  because  the  organic  matter  in  suspension 
would  have  to  be  dealt  with  as  well  as  tliat  in  solution. 

The  real  practical  difficulty  of  the  proposed  system  of 
purification  consisted  in  finding  a  simple  means  of  supplying  :< 
sufficient  quantity  of  osygen  to  the  body  of  the  liquid  under 
treatment.  Mr.  Adouey  however  has  found,  both  through  his 
own  researches  and  from  those  of  other  scientists,  that  micro- 
organisms have  the  power  of  reducing  certain  chemical 
compounds  containing  oxygen  and  utilising  the  oxygen  thus 
obtained  for  their  own  life  processes.  It  has  also  been  made 
abundantly  clear  that  these  organisms  will  not  effect  this  reduc- 
tion as  long  as  they  can  obtain  a  sufficient  supply  of  dissolved 
oxygen  from  the  liquid  itself;  this  is  a  most  interesting  and 
valuable  fact. 

Mr.  Adcney  was  the  first  chemist  who  ever  suggested  that 
sewage  could  be  purified  through  the  action  of  micro-organisms, 
by  adding  sufficient  quantities  of  nitrate  of  soda  to  tlit- 
liquid. 

The  amount  of  evidence  which  has  been  accumulated  during 
the  last  few  years  as  regards  the  value  of  this  treatment  is  very 
considerable ;  it  has  been  tested  on  a  large  and  practical  scale, 
with  the  most  encouraging  results.  The  quantity  of  nitrate  of 
soila  required  will  depend  upon  the  strengtli  of  the  sewage,  but 
it  need  never  be  wasted  because  the  organisms  will  never  use 
it,  if  they  can  do  without  it.  In  practice  it  has  been  found 
that  the  quantities  required  are  so  small  that  the  cost  of 
treatment  is  very  moderate  indeed. 

It  is  true  that  it  is  not  always  possible  to  retain  the  hquid  in 
the  tanks  until  the  last  stage  ot  the  first  and  the  whole  of 
the  second  stage  of  purification  have  been  completed,  but  from 
what  has  already  been  stated  it  will  be  seen  that  nitrification 
may  be  allowed  to  take  place  in  the  stream  or  river  itself 
without  the  smallest  risk  of  creating  a  uuisauce  or  otherwise 
injuring  the  stream  in  any  way,  when  the  liquid  still  contains 
some  nitrate  of  soda. 

There  are  many  otlier  interesting  iM>ints  to  which  attention 
could  he  directed,  did  time  permit,  such  as  the  appearance  in 
the  liquid  after  the  fermentation  is  complete  of  small  quantities 
of  coloured  organic  matters  perfectly  innocuous,  because  they 
have  passed  through  the  stage  of  fenneiitation  and  resembling 
in  appearance  and  in  chemical  character  the  colouring  matters 
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which  are  found  in  peaty  waters  and  in  cultivated  soils,  and 
are  the  products  of  the  fermentation  of  organic  matter  of  a 
vegetable  origin. 

W  hen  the  author  of  this  paper  commenced  practical  experi- 
ments in  sewage  purification  under  the  advice  of  his  friend  and 
colleague,  Mr.  Adenej',  clarification  was  effected  mainly  by  the 
use  of  manganate  of  soda. 

The  value  of  compounds  of  manganese  as  agents  for  sewage 
purification  was  recognised  as  eany  as  1888  by  Mr.  J.  W. 
blator,  the  author  of  a  work  on  "Sewage  Treatment  and 
Utilization."  In  the  chapter  on  purification,  Mr.  Slator  states 
that  "  Soluble  salts  of  manganese  are  excellent  precipitants,  not 
only  do  they  carry  down  organic  substances  dissolved  as  well  as 
suspended,  but  they  destroy  certain  impurities  by  transferring  to 
them  a  continual  supply  of  oxygen  irom  the  atmosphere  and 
from  the  air  dissolved  in  the  water." 

The  objection  to  the  use  of  these  salts  of  manganese  has 
always  been  their  relatively  great  cost.  Mr.  Adeney  has  sur- 
mounted this  difficulty,  in  addition  to  all  the  others  with  which 
he  has  been  confronted,  by  utilising  the  waste  products,  rich  in 
manganese,  of  certain  iron  industries  he  has  been  able  to 
produce  a  precipitant  consisting  mainly  of  a  sulphate  of 
manganese  which  contains  all  the  valuable  qualities  claimed  for 
manganese  compounds  as  sewage  precipitants,  while  at  the  same 
time  it  can  be  produced  at  a  very  cheap  rate.  Clarification 
can  thus  be  accomplished  under  the  best  conditions,  both  as 
regards  efficiency  and  economy. 

Still,  however,  one  difficulty  remains,  which  is  probably 
present  to  the  minds  of  all  those  who  are  listening  to  this 
paper,  for  it  is  the  bugbear  of  the  engineers  and  the  chemists, 
and  the  weak  point  in  almost  all  systems  of  sewage  purification, 
namely,  the  question  of  the  sludge. 

Some  of  the  most  modern  exponents  of  biological  treatment 
are  trying  to  persuade  the  public  that  under  proper  conditions 
there  is  no  sludge. 

It  has  been  claimed  for  some  processes,  to  use  popular  lan- 
guage, that  the  organisms  eat  up  all  the  sludge,  and  then  eat 
each  other  up,  and  that  they  eventually  disappear,  leaving 
scarcely  a  trace  of  their  existence  behind  them.  A  friend  of 
the  writer  has  expressed  his  regret  that  before  their  final  dis- 
appearance, they  could  not  be  induced  to  drink  up  all  the  liquid 
as  well  as  to  eat  up  the  sludge,  and  then  for  once  and  for  all 
the  sewage  problem  would  be  solved. 

The  writer  confesses  himself  unable  to  endorse  this  opinion , 
he  does  not  believe,  that  with  average  town  sewage  it  is  possible 
to  have  sewage  works  without  sewage  sludge.     Oi  course  it  may 
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be  [wssible  to  reduce  the  quantity  of  sludge  to  a  minimum, 
but  tlie  day  is  far  distant  wuen  it  will  disappear  altogether. 

But  to  return  to  Mr.  Adenej's  methods,  the  value  of 
manganese  compounds  as  prccipltants  has  been  dwelt  upon,  but 
tliey  possess  iu  addition  another  remarkable  quality  which  is  of 
t.lie  greatest  possible  practical  value  in  connection  with  eewage 
sludge.  This  sludge  when  it  contains  jier-oxides  of  manganese 
derived  from  the  precipitant  is  absolutely  inodorous.  It  is 
relatively  small  in  quantity,  and  it  can  be  easily  air-dried 
without  creating  a  nuisance  even  in  the  hottest  weather.  This 
feraarfcable  quality  is  also  due  to  the  action  of  the  micro- 
organisms. 

These  organisms  have  the  power  of  taking  the  oxygen  from 
the  liigher  oxides  of  manganese  and  reducing  them  to  manga- 
nous  carbonates.  These  liigher  oxides  act  therefore  as  oxj-gen 
carriers  for  the  micro-organisms.  These  organisms,  thus  supplied 
with  abundance  of  oxygen,  car^  on  tiie  process  of  fermeutatiou 
in  the  sludge  under  the  same  favourable  conditions  as  they  do 
ill  the  liquid,  so  that  no  putrefactive  fermentation  takes  place, 
no  sulphuretted  hydrogen  is  formed,  no  odours  are  emitted,  and 
no  nuisance  is  created. 

As  to  the  manurial  value  of  the  sludge,  that  remains  to  be 
proved,  but,  while  not  wishing  to  exaggerate,  the  writer  is 
confident  that  this  sludge  will  be  more  easily  disposed  of  and 
command  a  better  price  than  any  natural  sewage  sludge  which 
has  been  hitherto  produced. 

Mr,  Adeney's  method  of  sewage  jiurification  may  be  briefly 
Bummainsed  in  the  following  terms  ;  (1)  Clarification  under  the 
best  conditions  by  the  use  of  a  precipitant,  at  once  the  most 
effective  and  economical  at  present  obtainable ;  (2)  Purification 
of  the  clarified  liquid  in  the  simplest  possible  way  by  supplying 
it  with  a  sufficient  quantity  of  oxygen  through  the  agency  of 
nitrate  of  soda;  (3)  The  production  of  the  minimum  of  sludge, 
inodorous  and  incapable  of  creating  a  nuisance. 

The  writer  desires,  however,  to  emphasize  the  scientific  value 
of  Mr,  Adeney's  researches  quite  apart  from  the  great  success 
which  has  attended  the  practical  application  of  his  methods. 

A  flood  of  light  has  been  by  his  labours  thrown  upon  the  whole 
subject  of  bacterial  fermentation  in  pollute'd  waters  and  the 
value  of  any  system  of  sewage  purification  can  be  tested  by  the 
touchstone  of  the  well-established  and  fully  proved  scientific 
truths,  with  which  tlie  publications  abound.  It  is  for  this 
reason  that  the  writer  has  been  bold  enough  to  adopt  as  the  title 
of  his  paper  "  The  True  Principles  of  Sewage  Purification." 

iFor  iHscusnon  on  this  paper  see  page  576.^ 
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"  The  Scientific  Basis  of  Sewage  Treatment^^  hy  W.  J.  DiBDTN, 
F.LC,  F.C.S.,  and  George  Thudichum,  F.C.S. 

The  question  of  sewage  purification  has  now  reached  a  stage 
at  which  old  ideas  are  being  rapidly  replaced  by  new,  based  upon 
the  advances  which  have  recently  been  made  in  the  direction  of 
treatment  by  natural  agencies,  concentrated  and  controlled  by 
art.  It  must  not  be  considered  that  the  authors,  in  attempting 
to  formulate  the  present  position,  desire  it  to  be  thought  that 
they  are  able  to  set  forth  the  whole  of  the  factors  wnich  are 
brought  into  play  in  the  course  of  the  destruction  of  waste 
matter ;  their  object  is  rather  to  show  the  broad  principles 
which  have  been  established  as  the  result  of  no  little  practice. 
That,  speaking  generally,  all  sewage  operations  of  a  successful 
character  must  be  carried  out  in  accordance  with  these  principles, 
the  authors  are  convinced ;  they  are,  however,  fully  aware  that 
a  large  number  of  questions  remain  to  be  solved,  before  know- 
ledge on  the  subject  can  be  in  any  sense  complete.  It  is  by 
following  the  general  lines  laid  down,  and  by  avoiding  those 
which  by  many  have  been  hitherto  considered  as  essential,  that 
the  complete  solution  of  the  problem  may  be  found. 

Before  dealing  with  the  manner  in  which  purification  is  to  be 
effected,  it  will  be  advisable  to  consider  what  it  is  that  has  to  be 
done.  Sewage  is  a  mixture  of  a  most  varying  and  complex 
character,  of  animal  and  vegetable-derived  substances,  in  different 
stages  of  decomposition  ;  and  contains  also  in  many  cases,  besides 
ordinary  mineral  salts,  considerable  quantities  of  trade  refuse 
matters  of  both  organic  and  mineral  nature.  The  organic 
raattera  derived  from  excreta  are,  insoluble  remnants  of  food 
and  soluble  albuminous  matters,  fatty  acids,  bile  decomposition 
products,  coloring  matters,  fat,  sugar,  excretin,  etc.,  and  sub- 
stances derived  from  the  destruction  of  the  constituents  of  urine, 
including  urea,  which  is  the  principal  product  of  the  meta- 
morphosis in  the  body  of  nitrogenised  food.  Since  a  healthy 
man  secretes  from  thirty  to  forty  grammes  of  urea  per  diem, 
this  substance  may  be  taken  as  an  example  to  show  what  work 
has  to  be  effected  in  completely  oxidising  nitrogenous  animal 
matter ;  and  more  especially  as  urea  has  long  been  known  to  be 
capable  of  rapid  alteration  and  decomposition  under  the  influence 
of  a  ferment  resembling  yeast,  or  those  derived  from  putrefying 
animal  matters,  like  albumin.  Urea  CH^NgO,  is  first  changed 
under  these  circumstances,  by  the  addition  of  the  elements  of 
water,  to  carbonic  acid  (COjg)  and  ammonia  (NHg).  In  order 
to  complete;  the  oxidation,  the  ammonia  has  to  be  converted  into 
nitric  acid.     This  change,  as  is  well  known,  is  effected  by  the 
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Rctiun  of  a  micro-organism,  or  of  a  series  of  sach ;  and  it  is  thus 
established  that  a  typical  excretory  sabstance  can  be  entirely 
destroyed  by  the  aid  of  fermentative  or  allied  action  of  minutu 
organisms  without  any  a<lventitioas  assistance.  That  iion-nitro- 
geoised  substances,  such  as  starch,  can,  by  the  life  action  of 
micro-organisms,  be  Gradually  oxidised  and  finally  converted 
into  carbonic  acid  ana  water,  is,  of  course,  a  matter  of  common 
knowledge.  The  problem  tiierefore  resolves  itself  into  the 
question  of  how  this  natural  method  of  oxidation  may  be  best 
controlled  and  expedited. 

In  ail  methods  of  sewage  purification  which  have  been 
previously  employed,  the  final  oxidation  has  been  effected  by  the 
agencies  that  have  been  alluded  to,  although  this  fact  lias  failed 
to  be  generally  recognised.  The  best  and  most  natural  system 
hitherto  tried,  namely,  the  application  of  sewage  to  land,  depenils 
for  its  success  entirely  upon  the  fostering  anaincreaae  of  micro- 
organisms. But  the  use  of  crude  sewage  upon  land  leads  to 
great  difficulties,  and  in  consequence  previous  chemical  precipita- 
tion has  been  resorted  to.  It  lias  not  been  seen  that  the  same 
agencies  which  destroy  the  dissolved  impurities  could,  if  given 
the  necessary  conditions,  equally  deal  with  those  in  suspeusion. 
Hence  came  all  the  numerous  chemical  schemes,  with  their 
inevitable  accompaniment,  sludge.  With  the  clear  effluent  it 
was  possible  to  «feal,  although  the  process  being  dependent  so 
much  upon  local  conditions  and  climatic  influences  was  always 
uncertain ;  but  the  sludge  always  rejiiained,  the  ICte  noir  of  all 
those  concerned  in  sewage  disposal. 

In  the  recognition  of  the  fact  that  all  processes  of  sewage 
purification  must  be  made  subservient  to  the  requirements  of 
the  various  micro-organisms,  lies  the  whole  secret  of  success. 
All  sterilizing  or  antiseptic  agents  must  he  strictly  excluded ; 
a  condition  of  neutrality  or  slight  alkalinity  must  be  maintained ; 
oxygen,  anyhow  in  the  final  stages,  must  be  freely  supplied ; 
the  temperature  must  be  kept  above  the  freezing  i>oint  of 
water;  and  the  amount  of  food  must  be  proportioned  to  the 
jiowers  of  the  organisms. 

In  the  process  of  completely  oxidising  effete  mutters  two 
stages  may  be  recognized  in  which  distinct  classes  of  organisms 
play  their  respective  pai-ts.  The  actual  identification  of  these 
organisms  may  be  left  for  future  discussion,  it  being  sufficient 
for  the  present  purpose  to  divide  them  into  those  that  are  able 
to  break  down  and  liquefy  solid  organic  matter,  and  those  that 
deal  with  it  when  in  solution.  It  is  not  pretended  that  a  clear 
line  of  demarcation  can  be  established,  although  between  the 
extremes  of  either  class  there  are  very  distinct  and  clearly 
defined  functional  differences.     Tlie  first  mentioned  class  may 
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again  be  divided  into  two,  viz. :  those  that  do  their  work  in  the 
presence  of  air,  and  those  that  thrive  in  its  absence.  Both  of 
these  are  always  present  in  ordinary  sewage,  and  the  pre- 
dominance of  one  or  the  other  is  entirely  in  the  hands  of  the 
sewage  operator.  If,  as  at  Sutton,  the  first  be  employed,  care 
18  taken  that  oxygen  shall  have  free  access  to  every  part  of  the 
culture  medium ;  the  beds  ai-e  frequently  entirely  emptied  to 
admit  the  air  to  every  crevice ;  and  the  most  successful .  work, 
hitherto,  has  been  by  working  and  resting  intermittently. 
When,  however,  the  anaerobians  are  employed,  air  is  rigidly 
excluded ;  a  fermentative  action  of  a  putrefactive  character  is 
encouraged,  and  the  process  is  necessarily  continuous.  This  i&  ' 
the  method  which  has  been  adopted  with  such  satisfactory  results 
at  Exeter.  Into  the  relative  merits  of  these  two  systems, 
aerobian  and  anaerobian,  the  authors  do  not  propose  to  inquire ; 
both  are  based  upon  scientific  principles,  both  have  been  highly 
satisfactory  in  practice,  and  both  remove,  once  and  for  all,  the 
troubles  of  sludge  disposal. 

The  liquid  organic  matters  are  then  subjected  to  the  influence 
of  micro-organisms  which  effect  final  oxidation,  and  this  part  of 
the  process  is  the  same  whether  the  original  breaking  down  of 
the  solids  be  effected  by  aerobic  or  anaerobic  means.  Whether 
both  processes  can  be  successfully  carried  out  in  one  operation 
remains  to  be  shown ;  it  is,  however,  probable  that  difficulties 
may  be  found,  owing  to  the  somewhat  different  conditions 
obtaining. 

As  far  as  the  results  of  working  on  these  principles  are 
concerned,  the  authors  can  confidently  state,  of  their  own 
practical  knowledge,  that  firstly,  no  previous  chemical  treatment 
is  required  ;  secondly,  no  sludge  is  produced,  thereby  removing 
the  chief  difficulty  hitherto  met  with ;  and  thirdly,  the  quality 
of  the  final  effluent  can  be  controlled,  admitting  as  it  does,  of 
being  brought  to  any  required  degree  of  purity. 

It  may  not  be  out  of  place  to  state  here  what,  in  the  opinion  of 
the  authors,  are  the  conditions  which  must  be  fulfilled  by 
an  effluent : — 

1.  It  must  contain,  practically,  no  solids  in  suspension. 

2.  It  must  not  contain  in  solution  a  quantity  of  organic 
matter  sufficient  seriously  to  rob  of  its  oxygen  the  stream  into 
which  it  is  discharged. 

3.  The  organic  matter  it  contains  must  be  in  such  a  condition 
as  to  yield  readily  to  the  natural  purifying  influences  exerted 
upon  it. 

4.  It  must  not  be  liable  to  putrefaction  or  secondary 
decomposition. 

5.  It  must  contain  nothing  inimical  to  microbial  growth  and 
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activity ;  in  other  words,  it  must  not  be  sterilized  or  treated 
with  antiseptics. 

6.  It  must  not  contain  pathogenic  organisms. 

By  many  who  are  wedded  by  long  practice  to  the  old 
methods,  the  new  departure  is  naturally  viewed  with  no 
little  suspicion.  Having  regard  to  the  large  number  of  solu- 
tions of  the  sewage  Question  which  have  been  put  from  time 
to  time  before  the  public,  this  attitude  need  not  cause  surprise : 
and,  indeed,  were  it  not  for  the  results  of  experience  during 
the  last  six  years,  the  authors  would  probably  be  the  first  to 
advise  caution.  In  fact,  this  is  indeed  their  present  attitude  in 
a  large  number  of  cases,  as,  where  factory  refuse  has  to  be  dealt 
with,  experimental  inquiry  is  by  far  to  be  recommended,  as 
without  careful  study  of  the  conditions  obtaining  in  each  case 
disappointment  and  failure  may  result.  On  the  other  hand 
indifference  and  obstruction  to  scientific  progress  are  to  be 
condemned. 

It  has  been  laid  down  by  the  State  Board  of  Massachusetts 
that  the  purifying  action  of  the  bacteria  in  a  filter  depends  upon 
the  passage  of  thm  films  of  water  over  surfaces  in  the  presence 
of  air.  During  this  process  the  air  dissolved  in  the  water  is 
being  continually  used  up  by  the  life  action  of  the  bacteria  and 
will  need  replacing  in  order  that  the  supply  may  be  continuous. 
This  re-absorption  of  air  will  take  place  with  considerable  rapidity 
when  the  exiiaustion  is  great,  but  at  a  greatly  reduced  speed 
as  the  degree  of  aeration  increases,  and  it  necessarily  follows 
that  the  rate  of  work  done  must  be  governed  by  that  of  the 
power  of  the  water  to  re-absorb  fresh  supplies. 

tfust  as  the  conditions  relating  to  the  supply  of  air  must  be 
under  efficient  control,  so  must  the  quantity  of  organic  matter  in 
the  form  of  sewage  be  regulated  to  the  requirements  of  the 
organisms.  Thus  the  number  of  times  the  bacteria  beds  can  be 
charged  with  sewage,  consistent  with  good  and  continuous  work, 
will  depend  upon  the  quantity  of  solid  matters  in  the  sewage ; 
as  it  may  be  supposed,  that  when  the  organisms  are  present  to  a 
maximum  extent  permissible  with  good  work,  their  powers  for 
the  destruction  of  these  will  be  limited,  and  if  they  are 
fed  beyond  that  point  they  will  gi'ow  beyond  the  capability  of 
the  water  to  supply  them  with  oxygen,  and  putrefaction  will 
result. 

Of  later  years  it  has  become  a  stock  expression  to  refer  to  the 
nitrification  of  the  organic  nitrogen.  If  the  nitrogen  formed 
tlie  major  constituent  of  the  foul  matters  the  reference  would 
be  more  in  order.  As,  however,  the  carbon  and  hydrogen  are 
present  to  a  much  larger  extent  than  the  nitrogen,  it  would  be 
far  more  correct  in  some  respects  to  refer  to  them  as  indicating 
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the  extent  of  the  work  accomplished,  and  therefore  the  older 
expression  oxidation  is  to  be  preferred,  as  it  applies  to  each  of 
the  three  constituents  instead  of  to  only  one.  On  the  other 
hand  it  may  be  argued  that  as  the  nitrogenous  matter  is  the 
most  objectionable  and  most  easily  rendered  putrid,  its  des- 
truction is  more  important,  and  the  nitric  acid  is  the  only 
measure  of  the  extent  of  the  oxidation  of  the  nitrogenous 
matters. 

Briefly  put,  and  without  reference  to  analytical  factors,  the 
foregoing  may  be  looked  upon  as  a  short  resum6  of  the  present 
position  of  the  question  so  far  as  relates  to  the  disposal  of  the 
foul  matters  which  render  sewage  offensive,  repugnant  to  our 
senses,  and  dan^rous  to  health ;  and  the  authors  are  confident 
that  it  will  omy  be  by  careful  and  continuous  study  of  the 
question  on  these  lines  that  advance  will  be  made.  The 
moment  that  the  natural  agencies  around  us  are  interfered 
with,  and  force  attempted  to  oe  used  in  the  shape  of  antiseptics, 
heaping  vast  masses  of  putrefying  sludge  togetiier,  &c.,  failure 
will  inevitably  dog  our  footsteps  as  it  has  done  for  so  many  years 
past  in  place  after  place. 

[For  discussion  on  this  paper j  see  page  576.] 


"  The  Purification  of  Sewage/'   by   Sidney   Barwise,  M.D. 

State.  Med.  (Lond.) 

(Fellow.) 

By  sewage  is  meant  the  liquid  contents  of  a  sewer*  ;  this  in  its 
simplest  form  of  village  "  slop-water  "  contains  the  liquid 
excretions  of  the  inhabitants,  the  exudations  from  the  human 
skin,  fatty  acids  from  soap,  the  foul  waters  from  washing  dirty 
linen,  and  the  slops  from  kitchens  containing  animal  and 
vegeteble  refuse.  Such  slop-water  rapidly  becomes  more 
offensive,  and  contrary  to  what  at  first  sieht  would  seem  to  be  the 
case,  it  is  quite  as  strong  and  as  foul  as  tne  sewage  from  a  water- 
closeted  town.f 


♦  By  section  4  of  the  Public  Health  Act,  1876,  a  **  sewer "  is  given  the 
meaning  of  a  drain  from  two  or  more  houses  in  different  cartilages ;  and  by 
section  13  of  the  same  Act,  **  sewers  "  are  vested  in  the  Sanitary  Authority,  who 
become  by  section  3  of  the  Rivers  Pollution  Prevention  Act,  responsible  for 
usinf^ "  the  best  practicable  available  means  to  render  harmless  the  sewage  ** 
flowing  therefrom. 

t   Vide  Report  Rivers  Pollution  Commission :  Mersey  and  Ribble,  1870. 


^0  PURIFICATION  or    8EWAUE. 

Fresh  domestic  sewage  has  very  little  smell,  and  is  of  a  light 
grey  colour.  Allowed  to  stand  in  a  glass,  a  varying  amount  of 
solid  matter,  such  as  road  detritus,  will  settle  to  the  bottom, 
while  particles  of  suspended  matter,  such  as  filaments  of  paper, 
flocculi  of  animal  tissues,  and  shreds  of  vegetable  matter  will 
be  found  throughout  the  mass,  and  a  fatty  or  soapy  scum  will 
float  upon  the  surface.  If  kept,  the  liouid  will  undergo  de- 
composition through  the  action  of  putrefactive  bacteria.*  The 
albuminous  matters  will  be  split  up,  and  their  sulphur  liberated 
in  the  form  of  sulphuretted  hydrogen,  the  gas  wnich  gives  its 
characteristic  odour  to  a  rotten  egg.  At  the  same  time,  the 
liquid  turns  black  from  the  action  of  this  gas  on  the  infinitesimal 
quantity  of  iron  generally  present  in  sewage. 

The  first  principle  in  sewage  purification  is  to  treat  the  sewage 
before  it  undergoes  this  decomposition,  as  the  sulphuretted 
hydrogen  must  be  got  rid  of  before  oxidation  or  nitrification, 
which  we  shall  see  is  an  essential  part  of  purification,  can  take 
place. 

It  will  be  seen  that  sewage  is  an  extremely  complex  liquid  in 
a  state  of  unstable  chemical  equilibrium.  A  gallon  of  average 
sewage  will  contain  about  100  grains  of  soBd  matter;  such 
solid  matter  being  partly  in  suspension  and  partly  in  solution, 
somewhat  as  follows : — 

1.    Solids  in  suspension : — 


Gteains  per  saUon. 

Organic 

... 

20 

Mineral         

a  .  • 

10 

30 

2.    Solids  in  solution : — 

Organic 

.  •  • 

20 

Mineral 

•  a  • 

50 

70 

100 

L  pon  analysis  such  a  sewage  would  yield  results  somewhat  as 
follows  : — 

Analysis  of  Average  Raw  Sewage. 

Parts  p«r  100,000  * 
Total         Suspended         Common         Free        Organic        Nitrogen 
Solids.  Solids.  Salt.       Ammonia.  Ammonia.  as 

(Estimated  Nitrates, 

as  Chlorine.) 

140  40  20  5-0  1-0  Nil. 

The  object  to  be  attained  in  purification  is  the  removal  of  the 


*  To  conyert  parts  pet  \C»,^J«0  to  groins  per  gallon,  multiply  by  OT. 
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whole  of  the  suspended  solids,  and  as  much  of  the  organic 
matter  in  solution  as  possible.  A  fair  scheme  of  purification 
will  remove  90  per  cent  of  the  organic  matter.  If  this  were 
done  to  the  average  sewage,  the  analysis  of  which  is  given  above, 
the  organic  ammonia  in  the  effluent  would  be  reduced  to  O'l 
parts  per  100,000,  the  Derbyshire  County  Council  provisional 
standard  of  purity. 

lntei*pretation  of  the  Results  of  Analysis., — In  order  to  make 
the  process  of  purification  Quite  clear,  it  is  necessary  to  briefly 
explain  the  significance  of  the  various  terms  used  to  express  the 
results  of  analyses. 

Total  Solid  Matter. — This  term  explains  itself  ;  it  is  the 
weight  of  the  solid  matter  left  on  evaporating  a  known  quantity 
of  sewage  to  dryness.  It  will  vary  with  the  solid  matter  of  the 
water  supply  of  the  district,  and  the  nature  of  its  manu- 
factories. It  is  less  in  sewage  collected  in  the  early  morning 
than  in  the  afternoon. 

Chlorine. — The  chlorine  owes  its  presence  to  the  conmion  salt, 
of  which  it  constitutes  about  60  per  cent.  Of  itself  it  is  of  little 
importance ;  its  estimation  is  useful  however,  in  domestic 
sewage,  as  an  index  of  its  strength.  It  is  not  changed  by  treat- 
ment, therefore  the  chlorine  in  the  effluent  is  the  same  as  that 
in  the  raw  sewage.* 

Free  Ammonia. — This  is  the  carbonate  of  ammonia  and 
ammonia,  resulting  from  the  splitting  up  of  nitrogenous  matters 
in  the  sewage,  such  as  urea.  The  free  ammonia  of  sewage  in 
itself  is  not  a  serious  source  of  pollution. 

l^he  Organic  Ammonia. — This  term  is  synonymous  with 
albuminoid  ammonia.  It  is  the  ammonia  derived  by  chemists 
by  boiling  organic  matter  with  permanganate  of  potash  and 
caustic  potash.  It  is  on  the  whole  the  most  reliable  index  of 
the  amount  of  organic  or  polluting  matter  present  in  sewage. 
The  organic  ammonia  in  sewage  varies  from  0*2  parts  to  three 
or  even  more  parts  per  100,000.  A  good  sewage  effluent  should 
contain  less  than  0*1  parts,  while  the  presence  of  0*01  parts  per 
100,000  in  a  drinking  water  is  frequently  sufficient  to  con- 
demn it. 

Nitrates. — The  suspended  organic  matter  in  sewage  can  be 
removed  by  mechanical  straining  or  by  precipitation  ;  but  the 
organic  matter  in  solution  cannot  be  removed :  it  has,  therefore, 
to  be  oxidized;  this  effect  can  be  produced  by  the  action  of  living 


*  The  advertisement  of  a  patented  process  of  purification  recently  published 
showed  the  chlorine  in  tiie  raw  sewage  30  parts  per  100,000,  and  in  the  effluent 
3*9;  the  real  significance  of  Has  is,  the  effluent  was  that  from  a  sewase 
one-seventh  the  strength  of  ^e  sewage  the  analysis  of  which  was  ^uhUsbAiL 
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organisms,  the  nitrifying  bacteria.  These  organisms  if  supplied 
with  sewage  and  air  convert  the  ammonia  into  nitrates.  It  will 
be  seen  that  all  attempts  to  "disinfect"  sewage  should  therefore 
be  condemned,  as  the  germicide,  if  real,  is  likely  to  also  act 
injuriously  on  the  nitrifying  organisms;  for  the  same  reason 
the  introduction  into  the  sewers  of  trade  wastes,  containing 
powerful  chemical  agents,  such  as  the  mineral  acids,  is  to  be 
deprecated. 

To  show  that  the  quantity  of  air  to  be  supplied  to  the 
nitrifying  organisms  must  be  large,,  it  is  sufficient  to  say  that 
about  half  the  weight  of  the  nitrates  produced  consists  of  oxygen. 

Two  Stages  in  the  Process  of  Purification. 

The  purification  of  sewage  may  be  divided  into  two  stages  : — 

First :  Clarification,  or  the  removal  of  the  suspended  matter. 
This  work  is  at  present  best  done  by  adding  a  chemical  precipi- 
tant, and  is  then  known  as  precipitation. 

Second :  The  oxidation  or  nitrification  of  the  organic  matter 
in  solution  by  means  of  nitrifying  bacteria.  This  change  is  the 
same  however  the  sewage  is  treated,  whether  by  irrigation  or 
intermittent  filtration,  either  through  land  or  specially  pre- 
pared filters  of  coal,  polarite,  coke  breeze,  limestone  chippings, 
or  burnt  ballast. 

There  is  no  doubt  that  in  the  near  future  the  suspended 
matters  will  be  liquefied  by  liquefying  bacteria  (bacteriolysis). 
The  whole  procecfure  of  bacterial  filtration  will  then  consist 
of  two  processes  of  bacterial  filtration..  The  work  to  be 
done  by  the  nitrifying  filters  will  be  enormously  increased,  and 
the  filters  will,  therefore,  have  to  be  made  proportionately 
larger.  Where  there  is  an  available  fall  of  ten  or  more  feet, 
this  bacteriolysis  might  be  tried  instead  of  precipitation,  the 
cost  of  precipitants  being  avoided. 

It  is  a  mistake,  however,  to  utilize  the  anaerobic  liquefying 
bacteria  for  the  purpose  of  liquefying  the  sludge,  for  many  of 
such  organisms  reduce  nitrates  and  nitrites,  and  some  of  them 
such  as  the  bacterium  sulphuricum  and  others  produce 
sulphuretted  hydrogen,  whicn  will  afterwards  have  to  be 
oxidised  before  nitrification  can  take  place.  It  is  for  this 
reason  that  I  believe  the  Exeter  septic  tank  to  be  a  mistake,  I 
do  not  say  that  the  sludge  cannot  be  liquefied,  but  that  the 
liquefying  tank  must  be  worked  just  like  an  ordinary  sewage 
filter,  so  that  the  liquefaction  shall  be  effected  by  such  organisms 
as  the  bacillus  aerophilus,  the  bacillus  subtilus,  the  bacillus 
prodigiosus,  and  the  bacillus  termo.  I  would  go  further  and 
suggest  that  fresh  cultures  of  the  bacillus  sub  tills  from  hay 
infusions  should  be  added  to  the  sewage. 
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Upon  the  author's  advice  a  plant  of  this  description  has 
recently  been  put  down  at  a  large  house  near  Chesterfield. 

Perhaps  the  most  successful  attempt  to  deal  with  the  sludge 
by  means  of  liquefying  bacteria  is  that  of  Colonel  Ducat  at 
Hendon, 

The  sides  of  Colonel  Ducat's  filter  are  made  of  open  drain 
pipes  so  placed  that  the  outer  end  is  4  inches  above  the  inner, 
so  that  the  air  can  blow  in  but  the  sewage  does  not  come  out. 
The  upper  layers  of  the  filter  where  liquefaction  takes  place 
are  composed  of  coarser  material,  while  the  finer  material  is 
below. 

The  author  had  the  opportunity  of  seeing  this  filter  on 
September  3rd  this  year.  The  crude  sewage  going  on  to  the 
filter  yielded  ()'72  parts  of  albuminoid  ammonia  in  the  100,000, 
while  the  filter  efBuent  contained  0*09  parts  of  albuminoid 
ammonia,  and  as  much  as  2*5  parts  of  nitrogen  as  nitrates,  the 
percentage  of  purification  effected  was  87"5.  The  quantity  of 
sewage  filtered  per  square  yard  of  filter  was  250  gallons  per 
day  of  twenty-four  hours.  The  filter  was  being  worked 
continuouslT/j  Colonel  Ducat's  claim  being  that  it  is  continuously 
being  aerated  on  all  sides. 

But  apart  from  these  recent  experiments  on  a  sewage  which  I 
cannot  believe  is  a  strong  one,  the  solid  matters  must  as  a  rule 
be  separated  first,  and  the  sewage  be  purified  by  two  separate 
processes.  ""^ 

The  changes  which  are  effected  by  these  two  processes  are 
exemplified  in  the  following  analyses  of  such  an  average  sewage 
as  we  have  previously  considered. 

Parta  per  100,000  * 

Suspend-  Free      Or^nic      Nitrogen 

Total       ed       Chlo-    Am-         Am-  aa 

Solids.     Solids,    rine.  monia.     monia.       Nitrates. 

Sewage 140      40       12       5-0         I'O        Nil. 

After  precipitation       105         5       12       4*5  '45      Nil. 

Filtered  effluent...       100      Nil     12       1-5  -08        1-5 

The  most  important  column  is  that  giving  the  organic 
ammonia,  as  this  is  tlie  index  of  the  organic  {polluting)  matter. 
The  common  salt  estimated  as  chlorine  remains  unchanged,  and 
as  a  result  of  filtration  the  nitrates  are  produced. 

It  will  be  seen  that  by  precipitation  nearly  all  suspended  solids 
are  removed,  and  more  than  50  percent,  of  the  organic  matter; 
and  tliat  by  filtration  the  organic  ammonia  is  reduced  from  *45 


*  To  convert  to  grains  per  gallon,  multiply  by  0*7. 
VOL.  XVin.     PABT  IT.  ^"s. 
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tn  -08  narts  pei-  100-000,  the  Derbyshire  Count;/  Council 
risinnai  ittandard  of  puriti/  for  teica^e  effliiettts  hcinij  0"1  pti 
onimiic  amnioma  per  100,000. 


First  Stage  or  Clarification. 
With  regard  to  the  first  part  of  the  process  of  purification, 
where  there  is  a  good  porous  soil,  precipitation  may  not  be 
necessary,  the  solids  in  suspension  being  mechanically  aiTested 
in  the  upper  layers  of  the  soil.  As  a  rule,  however,  in  my  own 
county,  Derbyshire,  the  nature  of  the  soil  is  such  that  it  is 
ailvisable  to  remove  the  suspended  aoliiis  by  precipitation.  When 

Crecipitation  is  adopted,  only  one-third  or  even  one-fourth  of  the 
ind  will  be  required  which  would  otherwise  be  necessary. 

The  simplest  precipitant  to  use  for  ordinary  domestic  sewage 
is  Spence'a  alumino-ferric  blocks.  All  that  is  necessary  is  to 
susnend  a  cage  containing  a  block  of  this  substance  in  tlie  sewage, 
ana  it  gradually  dissolves,  precipitating  the  fatty  and  albumi- 
nous matter  to  the  bottom  of  the  tanks  as  sludge, 

With  regard  to  the  form  of  tank,  the  author  has  con- 
sistently advocated  the  conical  bottomed  tank,  first  used  at 
Dortmund  in  Germany,  and  subsequently  adopted  at  the 
Chicago  Exhibition.  Mwlifications  of  this  tank  can  be  seen  at 
Alt'reton  and  Ilkeston.  The  advantage  of  the  conical  bottom 
is,  that  it  permits  the  sludge  which  falls  to  the  apes  of  the  cone 
to  he  removed  without  first  cmptjnng  the  tank.  With  the  old 
fashioned  flat-bnt.tomed  tanks  it  was  necessary  to  first  draw  off 
the  supernatant  clarified  sewage,  and  then  remove  the  sludge  by 
manual  labour. 

As  to  the  size  of  the  tanks,  the  part  above  the  distributing 
arms  should  be  capable  of  holding  from  one-third  to  one-fourth 
of  the  daily  flow. 

The  author  then  explained  the  construction  of  the  Dort- 
mund tank.  The  sewage  first  passes  over  the  chemical  pre- 
cipitant, it  is  then  agitated  by  the  bafflers,  and  passes  down 
the  central  pipe  in  the  precipitation  tank,  the  distributing  arms 
spread  it  all  over  the  sectional  area  of  the  tank,  whereby  the 
velocity  is  so  reduced  that  the  suspended  matter  is  not  carried 
on,  and  slowly  settles  below  the  inlet  plane,  and  gradually  down 
to  the  bottom  of  tlie  tank,  whence  it  is  removed  by  a  suction 
or  centrifugal  pump  or  pulsometer. 

The  cost  of  this  pai-t  of  the  process  is  moderate.  One  ton  of 
alumino-ferric  costs  from  £2  tOs.  to  £3,  and  will  precipitate 
about  2,000,000  gallons  of  sewage;  or,  if  we  reckon  iO  gallons 
per  head  per  day,  it  will  precipitate  the  sewage  of  a  population 
of  1,000  for  100  days. 


S.   BAEWISB.  551 

By  precipitation  the  suspended  matters  are  removed,  but  the 
organic  matter  in  solution,  nearly  50  per  cent,  of  the  whole,  has 
still  to  be  dealt  with. 

Examples. — The  following  are  analyses  of  typical  results 
obtained  at  sewage  works  in  Derbyshire,  exempirfying  the  first 
stage  of  purification. 

Precipitation  with  alumino-ferric  in  conical  bottomed  tanks. 

Organic  Ammonia  in  parts  per  100.000. 
Raw  Sewage.  Tank  Effluent, 

Ilkeston— Central  outfall         ...       0%32  ...  0-14 

Southern  outfall      ...       0-88  ...  0-36 

Cotmanhay  outfall  ...       0-96  ..,  0-30 


J9 


Second  Stage  of  Nitrification. 

The  clarified  sewage  may  look  clear  and  innocent,  but  the 
soluble  polluting  organic  matter  is  still  there.  This  matter,  as 
has  been  pointed  out,  can  be  removed  by  nitrifying  bacteria 
oxidizing  it  into  nitrates.  This  change  is  effected  by  passing 
alternate  layers  of  air  and  the  clarified  sewage  through  the 
land,  or  the  specially  prepared  filters,  as  the  case  may  be. 

The  tank  effluent  must  not,  however,  be  acid,  or  nitrification 
will  not  take  place.  With  acid  sewages,  therefore,  lime  must  be 
employed  as  a  precipitant,  either  by  itself  or  in  combination 
with  alumino-ferric  or  copperas. 

The  simplest  method  of  securing  the  proper  aeration  of  the 
filters  or  land,  is  to  use  between  the  precipitating  tank  and  the 
filters,  an  automatic  flushing  tank,  which  takes  about  half  an  hour 
to  fill,  and  empties  in  two  or  three  minutes.  The  filter  is  thereby 
dosed  with  clarified  sewage  every  half-hour,  and  if  it  is  so 
arranged  that  the  filter  drains  dry  in  twenty  minutes,  air  is  drawn 
into  the  interstices  of  the  filter,  and  remains  in  contact  with  the 
films  of  moisture  covering  the  particles  of  the  filtering  medium 
for  ten  minutes  out  of  every  half-hour,  during  which  time  it 
gives  up  the  oxygen  which  is  required  by  the  nitrifying  bacteria 
growing  on  the  surface  of  the  particles  of  the  filter.  In 
addition,  the  filter  should  have  a  continuous  rest  with  air  in  its 
interstices  for  at  least  eight  hours  out  of  twenty- four. 

The  manner  of  working  these  breathing  or  oxidizing  Ji Iters  has 
been  thoroughly  worked  out,  and  is  clearly  laid  down  in  the 
reports  of  the  Massachusetts  State  Board  of  Health,  and  more 
recently  it  has  been  demonstrated  by  the  London  County 
Council  at  their  northern  outfall. 

Various  materials  have  been  suggested  for  the  construction  of 
sewage  filters ;  the  two  which  give  the  best  t^^xxVca*  ^\^  ^0^'six\\«. 
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and  coal.  As  the  result  of  many  experiments,  the  autlior  is  of 
opinion  that  the  size  of  the  material  of  the  filtering  medium  is 
the  all  important  factor.  It  should  not  be  so  small  as  to  permit 
capillary  attraction  to  take  place,  otherwise  air  will  not  be 
drawn  into  the  spaces  between  the  particles  of  the  filter,  which 
will  become  water-logged,  and  it  should  not  be  ^o  large  that  the 
sewage  is  not  broken  up  into  thin  films.  These  conditions  will 
be  complied  with  by  constructing  the  filters  of  material  that 
will  pass  through  a  one-quarter  of  an  inch  screen,  but  will 
stop  on  a  oiie-sixteenth  of  an  inch  mesh.  Large  aerating  layers 
being  constructed  every  6  inches.  There  are  in  the  country 
enormous  supplies  of  waste  coal,  burnt  ballast  from  coalpits, 
ironworks,  ancl  potteries,  besides  crushed  stone  from  quarries,  a 
great  deal  of  which  could  be  adapted  for  the  construction  of 
sewage  filters,  by  selecting  the  portions  which  do  not  weather 
and  crushing  them  to  pass  one-eighth  of  an  inch  sieve. 

Such  filters  will  nitrify  from  100  to  250  gallons  of  clarified 
sewage  per  square  yard  per  diem,  so  that  if  we  reckon  the 
quantity  of  sewage  at  20  gallons  per  head,  a  square  yard  will 
be  necessaiy  for  every  five  or  ten  persons  or  every  one  or  two 
houses.  An  acre  of  filter  would,  therefore,  suffice  for  a  town 
of  25,000  to  50,000  inhabitants.  The  Local  Government 
Board  will  not,  however,  sanction  any  such  scheme  unless  there 
is  one  acre  of  land  to  every  2,000  inhabitants. 

Where  there  is  a  sufficient  area  of  properly  constructed 
filters,  and  arrangements  are  made  for  the  partial  treatment  of 
the  sewage  coming  through  storm  overflows,  the  author  is  of  the 
opinion  that  the  requirements  of  the  Local  Government  Board 
with  respect  to  land  filtration,  subsequent  to  the  adequate 
filtration,  through  a  sufficient  area  of  specially  prepared  filters 
are  unnecessary. 

Effluents  I  have  examined  from  specially  constructed  coal 
filters  have  contained  from  -04  to  '08  parts  per  100,000  of 
albuminoid  ammonia.  Such  effluents  are  fit  to  be  turned  into 
any  stream. 

The  following  table  shows  the  amount  of  land  that  is  necessary 
for  the  purification  of  sewage  according  to  the  process  adopteil. 


Population  per  Acre  of  Land. 

1.  Irrigation  without  precipitation — 

Stiff  clay         ...         ...        1  acre  for  eveiy  25  persons. 

Loamy  gravel „  „         100      „ 

2.  Intermittent  filtration  without  precipitation — 

c'  — 1  _,  m.j^Y^\  ^  ^  ^        \  ^(^^^  ^Q^  <^N^\^  \QQ  to  300  persons. 
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3.  Irrigation  and  precipitation — 

Clay     ...         ...         ...        1  acre  for  every  200  persons. 

Loamy  Gravel  ...  „  „       400  persons. 

4.  Intermittent  filtration  and  precipitation — 

Sandy  Gravel...       1  acre  for  every  500  to  600  persons. 

5.  Precipitation  and  filtration  through  specially  prepared  filters, 

e,g.j  of  coal,  polarite,  coke  breeze,  burnt  ballast,  &c.,  to 
meet  the  requirements  of  the  Local  Government  Board — 

1  acre  for  every  2,000  persons. 

The  principles  involved  in  these  various  methods  of  sewage 
purification  are  the  same.  It  is  the  process  which  should 
be  adopted  wherever  there  is  not  a  sufficient  area  of  suitable 
sandy  or  fine  gravelly  land  to  be  obtained  for  about  £100  per 
acre. 

The  sewage  first  enters  the  detritus  tank,  in  which  ashes 
and  small  stones  subside ;  it  then  passes  through  a  scum  trap, 
which  intercepts  the  fatty  and  other  light  matter.  Next  it  passes 
through  a  half  inch  screen,  and  then  through  a  quarter  inch 
screen,  ridding  it  of  corks,  rags,  and  other  gross  suspended  matter 
which  might  mterfere  with  the  sludge  pump  or  filters.  It  then 
passes  through  the  cage,  in  which  the  alumino-ferric  is  sus- 
pended, gradually  dissolving  it.  From  here  it  runs  through 
the  mixing  race,  being  stirred  up  by  the  bafflers.  This  race 
should  have  a  good  fall  (if  possible)  so  as  to  cause  the  chemical 
to  become  intimately  mixed  with  the  sewage.  The  treated 
sewage  then  passes  down  the  central  inlet  of  the  precipitation 
tank,  to  the  distributing  arms,  when  the  velocity  is  suddenly 
reduced  in  proportion  to  the  increased  sectional  area  of  the  whole 
tank  to  its  central  inlet.  As  a  result  of  the  sudden  reduction 
of  the  velocity  the  flocculent  matter  is  not  carried  on  but 
aggregates  in  fiakes  and  falls  to  the  bottom  of  the  cone.  Each 
morning  the  sludge  (containing  95  per  cent,  of  water)  is  pumped 
into  the  sludge  drying  lagoon,  and  in  two  or  three  weeks  it  dries 
into  a  light  friable  soil,  useful  as  a  top  dressing  and  for  lighten- 
ing heavy  land.  In  large  schemes  the  sludge  is  best  pumped  by 
a  centrifugal  pump  worked  by  a  gas  or  oil  engine,  the  whole 
operation  only  taking  half  an  hour  a  day. 

The  defoecated  or  clarified  sewage  then  overflows  into  the 
outlet  troughs,  which  are  spread  across  the  surface  of  the  tank 
to  keep  the  upward  stream  uniform  and  steady.  The  tank 
effluent  accumulates  in  the  automatic  flushing  tank  until  it  is 
full.  This  takes  place  in  from  half  an  hour  to  an  hour ;  it  then 
syphons  over,  spreading  all  over  the  surface  of  the  filter,  knd 
covering  it  to  a  depth  of  several  inches. 

The  outlet  from  the  filter  is  provided  with  a  Penstock 
valve,   by   means   of  which  the   rate  of   disclvajt^  i^Q.\sv  x!Sx^ 
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filter  is  so  regulated  that  the  clarified  sewage  does  not  run 
straight  through  the  filter,  but  soaks  through  at  such  a  rate 
that  the  filter  drains  dry,  and  is  thus  aerated  for  ten  minutes 
or  more  before  another  discharge  of  the  tank  effluent  takes 
])hice.  The  filters  are  constructed  in  triplicate,  and  used  in 
turn  for  twelve  hours ;  in  this  way  two  filters  are  always  being 
aerated. 

If  tlie  fall  is  not  sufficient  to  permit  of  the  use  of  an  auto- 
matic flushing  tank,  four  filters  must  be  constructed  and  used 
in  turn  every  six  or  eight  hours,  except  at  night,  when  a  run  of 
twelve  hours  may  be  permitted. 

It  is  most  important,  that  when  the  filters  are  not  being 
used,  the  Penstock  valve  should  be  oj^ened  wide,  so  as  to  get  as 
much  air  as  possible  into  the  interstices  of  tlie  filter.  1  ilters 
so  constructed  and  worked,  are  practically  everlasting.  It  may 
however  be  necessary  to  place  on  the  top  of  the  filter  two  or 
three  inches  of  sand,  which  should  be  raked  over  weekly.  Care 
must  be  taken  that  the  clarified  sewage  is  evenly  distributed 
over  the  filter. 

The  second  stage  of  purification  is  now  being  demonstrated 
by  means  of  experimental  filters  at  Buxton,  with  the  following 
results. 

Parts  per  100,000. 
Tank  effluent  Filtered  effluent. 

Nitrogen  Nitrogen 

Organic        as  Organic       as 

Ammonia.  Nitrates.     Ammonia.  Nitrates. 

Buxton,  Destructor  breeze  filter  0*23       Nil     ...     0*10       '10 


J5 


Coke  breeze  filter    ...     0*23      Nil     ...     O'll.      -09 
Coal  filter  ...     0-32      Nil     ...     0*05      -42 

[^For  discussion  on  this  paper j  see  page  576.] 


*^  Filtration  of  Sewage  through  Coa/,"  6y  Prof .  A.  BosTOCK  HiLL, 

M.D.,  D.P.H.,  F.I.C. 
(Fellow.) 

The  passing  of  the  Local  Government  Act  which  brought 
County  Councils  into  existence,  and  gave  them  the  power  of 
carrying  out  the  Rivers  Pollution  Act,  has  caused  considerable 
stir  among  those  interested  in  the  pollution  of  our  rivers. 
Many  of  the  County  Councils,  particularly  the  Lancashire  and 
1  orkshire  Councils,  Ivave  pavd.  ^^d^\  ^ttMivtion  to  this  subject, 
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and  as  a  consequence,  tlie  various  methods  winch  can  be  used 
for  purifying  sewage  and  manufacturing  refuse  have  become 
matters  not  only  of  interest,  but  of  importance. 

When  the  first  elementary  ideas  as  to  purification  of  sewage 
had  passed  away  two  schools  of  thought  arose;  one  advocated 
the  treatment  of  sewage  on  land,  the  other,  treatment  without 
land,  but  by  precipitation  with,  various  chemical  re-agents. 
Although  precipitation  when  carried  out  scientifically,  and 
unrler  proper  conditions  can  be  relied  upon  to  produce  an 
effluent  without  smell,  and  of  good  appearance  at  first,  we  now 
know  that  there  is  no  precipitant  which  will  remove  any 
material  quantity  of  the  dissolved  organic  matter  in  the  sewage. 
The  suspended  matter  can  doubtless  be  completely  taken  away, 
but  that  which  is  in  solution,  and  is  in  some  respects  more 
noxious  than  much  of  the  suspended  matter,  cannot  be  ma- 
terially affected.  Those  who  favoured  treatment  on  land  no 
doubt  could  show  that  both  by  the  processes  of  intermittent 
downward  filtration,  and  by  irrigation  when  carried  out  on 
suitable  land,  and  under  scientific  conditions  a  good  and  fairly 
pure  effluent  could  be  produced.  The  Croydon  sewage  farm  is 
a  case  in  point.  On  the  other  hand  the  actions  which  have 
been  taken  against  various  authorities  of  late  years  for  the 
pollution  of  streams  and  rivers,  show  that  in  a  large  number  of 
instances  the  purification  effected  is  incomplete  and  partial. 
In  many  places  land  suitable  for  the  treatment  of  sewage 
cannot  be  obtained,  and  even  when  it  is  to  be  procured  the 
expense  entailed  on  the  community  by  the  purchase  of  a 
quantity  sufficient  for  the  needs  of  a  large  and  growing  town 
causes  an  outcry  owing  to  the  excessive  cost. 

It  is  hardly  to  be  wondered  at  then,  that  ideas  for  purification 
by  filtration  through  artificial  media  should  have  arisen,  and  we 
have  now  had  experience  of  the  results  which  can  be  obtained  by 
filtration  through  media  patented  and  otherwise ;  and  we  also  now 
know  something  of  the  means  which  are  necessary  for  success. 
It  was  not  however  until  the  last  few  years  that  filtration  through 
such  media  as  ballast  and  coke  had  been  shown  to  be  effective  in 
purifiying  the  sewage  of  towns,  and  Mr.  Dibdin  by  his  experi- 
ments has  brought  prominently  before  us  the  valuable  results 
that  can  be  obtained  from  such  filters. 

In  the  summer  of  last  year  Mr.  Garfield,  the  manager  of  the 
Wolverhampton  sewage  works,  became  possessed  of  the  idea  to 
see  what  effect  would  be  produced  by  the  filtration  of  sewage 
through  a  filter  composed  of  fine  coal.  The  matter  was 
mentioned  to  Mr.  E.  W.  T.  Jones,  Public  Analyst  for  that 
town,  and  these  two  gentlemen  carried  out  experiments  with 
filters,  in  which  the  medium  was  coal  of  diffeceiLt  dft.^;cftft^  ^ 
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fineness.  The  result  proved  very  satisfactory,  and  when  it  is 
remembered  that  the  sewage  of  Wolverhampton  is  of  sucli  a 
nature  owing  to  the  large  amount  of  chemical  refuse  contained 
in  it  that  it  is  one  very  difficult  to  treat,  it  seemed  that  if  satis- 
factory results  could  be  obtained  in  this  town,  better  results 
might  be  obtained  on  the  average  sewage  of  other  communities. 

Experimental  filters  have  been  laid  down  therefore  in  several 
other  places,  and  in  the  case  of  the  City  of  Lichfield,  which  is 
under  an  injunction  for  pollution  of  a  brook  by  the  effluent 
from  its  sewage  farm,  I  have  had  the  advantage  of  observing 
the  results  obtained  on  the  sewage  by  this  means.  Lichfield 
is  a  brewery  town,  and  its  sewage  has  an  all  pervading  odour  of 
brewery  refuse.  It  is  well  known  that  of  all  sewages,  one 
containing  a  large  proportion  of  brewery  refuse  is  the  worst  to 
treat,  in  fact  in  nearly  all  towns  where  brewing  is  a  staple 
industry,  from  Burton  downwards,  injunctions  have  been 
obtained  owing  to  pollution  being  caused,  or  nuisance  produced 
from  the  farm.  I  may  add  here  that  in  the  case  of  Lichfield 
the  sewage  is  precipitated  in  tanks  of  modern  construction  and 
well  adapted  for  the  work  to  be  done.  It  is  then  passed 
through  land  well  drained  in  the  usual  way,  but  although 
much  purification  is  effected  the  effluent  is  of  such  a  character 
that  on  standing  for  only  a  few  hours  it  invariably  has  an 
odour  of  brewery  refuse. 

If  such  a  sewage  as  this  then  could  be  treated  by  filtration 
through  an  inexpensive  medium,  and  a  result  obtained  which 
would  prevent  pollution,  and  would  be  far  better  than  that 
already  obtained  by  the  land,  here  was  a  great  desideratum, 
and  as  a  result  of  experiments  carried  on  on  a  small  filter,  it 
would  appear  that  such  purification  can  be  attained.  The 
results  of  tank  effluent,  land  effluent,  and  effluent  from  the 
coal  filter  taken  during  the  present  Spring,  are  given  on  p.  559, 
and  they  show  a  result  which  is  undoubtedly  satisfactory. 

It  would  appear  that  the  action  of  coal  is  different  from  that 
of  other  media  hitherto  used,  in  that  analysis  shows  that  there 
is  a  far  greater  difference  in  the  amount  of  oxygen  absorbed, 
before  and  after  filtration,  than  of  organic  matter,  as  shown  by 
the  amounts  of  organic  ammonia  obtained.  The  following  are 
the  details  of  the  construction  of  the  filter,  which  have  been 
kindly  furnished  to  me  by  Mr.  Garfield.  As  far  as  is  known 
any  kind  of  coal  will  do,  but  it  should  be  as  clean  as  possible, 
and,  if  necessary,  washed.  The  depth  should  not  be  less  than 
five  feet  when  it  can  be  obtained.  The  first  layer  of  the  filter 
consists  of  6  inches  of  coal,  about  half-inch  cubes  in  size,  over 
and  above  the  effluent  drain  pipes.  This  layer  is  blinded  with 
a  iittJe  quarter-inch  cube  coal.    Above  this  comes  a  layer  of 
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thirty  inches  of  one-eighth-inch  cube,  and  on  the  top  of  that 
a  thirty-inch  layer  of  one-sixteenth-inch  cubes.  The  top 
course  is  a  six-inch  layer  of  coal  dust  which  has  passed  through 
a  three-sixteenth-inch  mesh,  the  fine  dust  not  being  removed 
as  in  the  other  layers.  The  water  to  be  purified  is  applied  to 
the  filter  by  means  of  gutters  placed  level  on  the  surface  of  the 
filter.  The  rate  of  filtration  has  been  up  to  now  one  million 
gallons  per  acre  per  day,  but  it  is  believed  that  this  quantity 
may  be  increased.  The  whole  of  the  coal  used,  except  the 
bottom  six  inches  of  half-inch  cube,  will  pass  a  three-sixteenth- 
inch  mesh,  and  is  thus  so  fine  that  it  is  almost  a  waste  product 
at  the  colliery.  As  a  result  of  twelve  months'  working  it  has 
been  observed  that  the  efficacy  of  the  coal  has  increased.  At 
first  it  would  appear  that  the  action,  which,  unlike  many  other 
mechanical  filters,  is  considerable,  is  a  chemical  one  by  the 
coal,  because  the  oxygen  absorbed  is  at  once  directly  affected. 
Afterwards,  however,  nitrates  are  produced  in  considerable 
quantity,  so  that  probably  there  is  then  a  double  action, 
chemical  and  bacteriological. 

The  coal  appears  to  have  a  special  power  of  removing  the 
putrescent  organic  matter  from  the  sewage.  The  effluent  is 
particularly  bright,  and  as  1  have  stated,  shows  a  marked 
diminution  in  the  quantity  of  oxygen  absorbed.  It  is  also 
perfectly  free  from  odour,  and  thus  gives  evidence  that  the 
organic  matter  removed  is  that  portion  particularly  which  is  in 
a  state  of  putrescence.  If  this  were  not  so  we  should  expect 
to  find  an  equal  degree  of  purification  shown  by  the  quantity  of 
organic  ammonia  present,  but  as  a  matter  of  fact  the  purification 
in  this  way  nearly  always  appears  less  than  by  the  amount  of 
oxygen  absorbed. 

On  examining  the  interior  of  the  filter  after  a  constant  use  of 
many  months,  it  has  been  found  to  be  quite  free  from  odour, 
and  to  have  nothing  but  a  slight  earthy  smell.  How  much 
longer  than  twelve  months  the  medium  will  still  be  effective  is 
not  at  present  known,  but  there  is  reason  to  believe  that  its 

Eeriod  of  usefulness  will  be  considerable,  and  when  it  ceases  to 
e  effective  as  a  purifier  it  is  at  a  very  small  cost  replaced  by 
fresh  coal,  while  that  from  the  filter  is  not  wastetj,  but  can  be 
used  for  the  purposes  of  fuel. 

It  would  appear  therefore  that  in  many  places  where  land  of  a 
suitable  character  cannot  be  obtained,  that  in  coal  we  have  a 
medium,  cheap  and  effective,  which  will  produce  an  effluent  as 
good  or  better  than  that  which  may  be  obtained  from  land,  while 
in  those  districts  which  have  hitherto  relied  on  land  purification 
it  would  appear  also  that  by  the  putting  down  of  coal  filters  far 
greater  purification  can  be  obtained,  and  in  a  growing^  c<i\ficoa»5N.- 
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ity  it  seems  possible  by  this  method  of  treatment  to  do  away 
with  that  constant  increase  in  the  area  of  land  required  which  is 
such  an  incubus  on  the  rates  of  our  urban  communities. 

In  conclusion,  I  must  add  that  a  coal  filter,  like  any  other 
filter,  or  like  land,  must  be  used  with  a  due  regard  to  scientific 
possibilities.  All  of  us  here  are  probably  aware  of  the  ten- 
dency of  sanitary  authorities  to  endeavour  to  get  more  work 
out  of  a  filter  or  a  farm  than  should  be  required,  having 
efficiency  in  view ;  and  a  coal  filter  will  not  produce  the  results 
any  more  than  a  sewage  farm  will  produce  such  results,  if  the 
sewage  of  a  thousand  people  is  treated  on  a  filter  which  was 
originally  laid  down  for  the  treatment  of  the  sewage  of  five 
hundred.  In  all  parts  of  the  country,  I  have  been  struck 
particularly  by  the  fact  that  one  of  the  most  common 
causes  of  failure  of  the  means  taken  for  sewage  disposal 
is  the  tendency  of  authorities  to  cut  down  the  cost  of  carry- 
ing out  such  treatment.  Such  experiments  have  only  one 
end ;  purification  gradually  gets  less  and  less  until  it  ceases, 
and  a  very  much  larger  expenditure  of  money  is  required  to 
rehabilitate  the  means  of  purification.  Of  course  it  is  under- 
stood that  in  dealing  with  sewage  by  filters,  a  preliminary 
Precipitation  of  suspended  matter  has  taken  place,  and  the 
etter  this  preliminary  purification  has  been  effected,  the  better 
the  result  obtained  in  the  effluent  from  the  filter. 

In  the  working  of  coal  filters  up  to  the  present,  it  has  been 
found  best  to  allow  the  filter  to  work  for  a  period  of  twelve 
hours  and  then  to  give  it  a  similar  period  of  rest.  As  in  all 
other  filters,  this  rest  is  absolutely  essential,  but  I  have  reason 
to  hope  that  the  period  of  rest  may  be  shortened  without  any 
detriment  to  the  efficiency  of  working  of  the  filter.  1  Submit 
therefore,  that   in   coal   we   have   a  filtering  medium,  which 

1)roduces  a  result  far  better  than  that  claimed  for  other  media, 
t  is  superior  to  coke  breeze  or  ballast  in  that  it  has  at  mice  a 
chemical  action,  and  its  purifying  power  is  marked  from  the 
first  day  it  is  used,  although  a  still  better  result  is  obtained 
after  a  period  of  two  or  three  months'  use.  The  medium  is 
cheap  and  easily  obtained,  and  although  in  the  past  I  have 
looked  upon  filtration  of  sewage,  otherwise  than  through  land, 
as  of  partial  and  limited  value,  I  strongly  believe  that  the 
death  knell  of  the  costly  sewage  farm  has  been  rung,  and  what 
is  of  far  more  importance  from  an  economic  and  sanitary  sense, 
the  problem  of  sewage  disposal  has  been  at  last  solved,  and  the 
prevention  of  pollution  of  our  rivers  and  streams  has  become 
not  only  possible  but  practicable. 


A.   BOSTOCK   HILL. 
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WATER  ANALYSES  (WOLVERHAMPTON). 


Parts  per  100,000. 

January  16th,  1897. 

February  4th,  1897. 

Free  Ammonia  

Tank. 
4-00 
0-30 
22-2 
0-4 
094 
142 
SI.  turbid. 

Filter, 

300 

0-26 
20-2 

2-2 

012ft 
134 
F.  bright 
and  dear. 

Tank. 
3-20 
0-40 
12-6 
0-/)6 
1-44 
118 
SI.  turbid. 

Filter. 
2-40 

Alb.  Ammonia 

0-20 

Chlorine   

12*2 

N.  aA  Nitrate  

0*93 

0.  abftd.  4  hrs.,  80°  F.. 
Total  Solids 

0-196 
102 

Appearance 

F.  bright 
and  dear. 

Odour   : 

Febraary  S4th,  1897. 

March  S6th,  1897. 

Free  Ammonia   

Tank. 

610 

0-34 

Filter. 

2-53 

0-07. 

Tank. 
fi-06 
0-48 
21-2 
0-0 
3-66 
126 
SI.  turbid. 
Strong 

Filter. 
4*03 

Alb.  Ammonia 

0-11 

('hlorine    

19-2 

N.  as  Nitrate   

0*99 

O.  absd.  4  hrs.,  80°  F... 
Total  Solids 

0-65 
123 

Ajipearance 

Bright. 
None. 

Odour   

A.  BOSTOCE  HILL. 


A.   BOSTOCE   HILL. 


561 


< 

CO 

o 

*^ 
o 


39 


I 


00 


•8 

En 


as 

ou 

•3 


s 


o 

g 

a 

t 

O 


»:2 


^2 


feJ2 


goo 


01 


gco 


&: 


•£- 


M 
« 


1-^ 


5| 


C4 


00        t*- 


s 


00 


3 


CO 

o 


s 


a 
o 


CO        f^ 

6     A* 


o 


01 

00 


»-<      00  o5 


o 


1—* 


o 
p 


00 

to 


CO 


SCO 
-*        CO 

o     o 


o 

CO 


5   s 

Ol        »-i 

•  • 


CO 

6» 


o 


CO 
CO 

o 


00 


s 


00 
04 

6 


CO 


s 


to 


to 
t— 

00 


00 


CO 
00 


00 


s 


o 


CO 

CI 


QC 


00 


;gS  $ 


9 

o     ^     P 
P      00      r^ 


CO 


eo 


?i   S 

o      ^ 


o 

p 

o 
p 


09      go 


o 

p 
o 
p 


»-«       CO 


kO 


s  s     s 


562 
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WOLVERHAMPTON  SEWAGE. 


Grain  per  Gallon. 


July  14, 1897. 


July  36, 1897. 


September  6, 1897. 


^ree  and  Saline  Amm. 

Organic  Amm 

0.ab8d.4hr8.,  80°F... 


Nitric  Nitrogen 

Combined  Chlorine  ... 

Per  cent.  Purification 
on  Organic  Amm. 

Per  cent.  Purification 
on  Oxygen  absd. 


Tank. 
3-490 

Filter. 
0-015 

Tank. 
3-794 

Filter. 
0-005 

0-221 

0-022 

0158 

0-023 

3-000 
none 

» 0-737 

much 

nitrite. 

219 

1-573 
none 

0-151 
2-80 

12-60 

15-4 

16-38 

14-21 

... 

90-1 

•  •• 

85-5 

•*■ 

75-4 

•  •« 

90-4 

Tank. 
1-580 

0-130 

0-768 


0-21 
6-37 


in  5  mins. 
0-256 


Filter. 
0-350 

0-021 

0-130 


l-OO 
6-72 
83-9 


82-9 


E.  W.  T.  JONES. 


l^For  discussion  on  this  paper ^  see  page  576.] 


*'  A  years  experience  of  the  Septic  Tank  System  of  Sewage 
JJiaposal  at  Exeter,''  by  Donald  Cameron,  City  Surveyor, 
Exeter. 

The  experience  to  be  detailed  in  the  paper  which  I  have  the 
honour  of  submittin(]j  to  you  has  been  obtained  with  the  per- 
manent works  at  Belle  Isle,  Exeter. 

These  works  deal  w-ith  the  sewage  from  those  parts  of  the 

E Irishes  of  St.    Leonards   and  Heavitree  served   by   the   St. 
eonards  Sewer,  the  total  population  being  about  1,500, 
They  were  designed  for  a  maximum  now  of  81,180  gallons 
per  day  and  supersede  the  experimental  plant  which,  for  sometime 
previous,  had  been  dealing  with  a  portion  of  the  sewage. 

During  the  drought  of  last  year  careful  gaugings  were  made 

of  the  flow  of  the  St.  Leonards  sewer.     The  daily  quantity  was 

found  to  be  35,000  gallons,  the  maximum  flow  taking  place  at 

10.30  in  the  moming,  when  it  was  at  the  rate  of  »1,180  gallons 

per  twenty-four  hours,  or  2*3  times  the  normal  flow. 
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On  the  15th  August,  1896,  the  permanent  works  were  finished, 
the  tank  being  completed  first  and  filled.  After  some  prelimin- 
ary experiments,  to  ascertain  the  water  capacities  of  the  filters, 
the  plant  was  set  to  regular  work  on  the  21st  August.  From 
the  25th  a  record  of  the  filter  discharges  has  been  kept. 

The  installation^  which  embodies  several  improvements 
suggested  by  the  previous  experiments,  consists  of  one  tank 
64  ft.  10  ins.  long,  by  18  ft.  wide,  by  7  ft.  to  7  ft.  9  ins.  depth 
of  water  (10ft.  deep  at  the  grit  chambers)  and  five  filters, 
four  of  which  form  the  working  set,  one  being  held  in  reserve  to 
permit  of  each  filter  in  turn  having  a  period  of  rest. 

The  sewage  flowing  into  the  tank  is  subjected  to  no  screening 
whatever ;  on  the  contrary,  special  provision  was  made  for  the 
uninterru[)ted  passage  to  the  tank  of  the  contents  of  the  sewer. 
To  obtain  this  condition,  the  pipe  to  the  tank,  intercepting  the 
sewage,  was  made  of  such  a  size,  and  laid  at  such  a  gradient, 
as  to  convey  a  quantity  of  sewage  and  storm  water  not 
exceeding  125,000  gallons  a  day,  thus  obviating  the  necessity 
for  a  regulating  valve  or  penstock.  The  main  sewer  was  cut 
across  to  a  depth  of  8J  in.  below  its  invert,  a  cement  weir 
being  put  in  the  sewer  on  the  downstream  side  of  the  cut.  The 
pipe  to  the  tank  is  led  away  from  the  bottom  of  this  cut, 
16.4  ins.  below  the  crest  of  the  weir. 

In  the  tank,  at  the  inlet  end,  two  grit  chambers,  10  ft.  deep, 
are  formed,  and  the  inlet  pipes  are  carried  half-way  down  these 
chambers.  The  outlet  from  the  tank  is  by  a  pipe  with  a  slot 
cut  in  its  side,  extending  the  full  width  of  the  tank,  and 
terminating  in  a  gauge-well  outside  it.  The  gauging  is  done  by 
one  of  the  late  Professor  James  Thomson's  V  notch  gauges. 

In  speaking  of  the  different  stages  of  the  work  done,  it  has 
been  found  convenient  to  call  the  flow  from  the  tank  the 
"  efl[luent,"  and  the  discharge  from  the  filters  the  *'  filtrate." 

The  effluent,  after  flowing  from  the  gauge-well,  passes  into  a 
shallow  aerating  trough,  over  the  sides  of  which  it  falls  in  thin 
sheets  into  channels  leading  to  distributing  wells.  In  these 
wells  valves  are  placed,  controlling  the  flow  to  the  distributing 
channels  on  the  surface  of  the  filters. 

The  filters  have  each  an  area  of  80  square  yards,  and  a  depth 
of  5  ft.;  collecting  drains  are  laid  on  the  bottoms  of  the  filters, 
joining  main  collectors,  the  latter  terminating  in  discharging 
wells.  In  the  case  of  filters  Nos.  1,  2,  4  and  5,  the  filtrant  is 
broken  furnace  clinker,  and  in  that  of  No.  3  broken  coke. 

Filtration  with  these  filters  is  not  by  a  continuous  flow  in  and 
out;  but  when  the  filter  is  receiving  its  dose  of  effluent,  the 
outlet  valve  is  shut  down,  so  that  the  filter  gradually  fills 
up,  and   remains  full  till  the  next  filter  is  filled,  wheu  it  \& 
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discharged.  This  was  the  method  adopted  by  Mr.  Dibdin  at 
Barking. 

During  the  earlier  stages  of  the  experiments  leading  up  to 
the  experimental  plant,  it  was  evident  that  an  automatic 
arrangement  for  filling  and  discharging  the  filters  was  necessary ; 
and  the  simple  arrangement  which  has  made  these  works 
independent  of  manual  attention  was  devised. 

As  the  filter  fills,  the  filtrate  from  if  at  the  same  time  rises  in 
its  discharging  well ;  from  these  discharging  wells  small  pipes 
are  led,  discharging  over  two  pairs  of  buckets  attached  to 
rocking  shafts.  To  these  shafts  are  also  attached  the  valves 
which  control  the  flow  to  and  from  the  filters.  The  filter  which 
has  just  filled  discharges  the  one  standing  full,  at  the  same 
time  shutting  the  outlet  and  opening  the  inlet  valve  of  the 
filter  to  be  filled,  and  so  on.  All  the  manual  attention  reguired 
is  when  setting  to  work  the  resting  filter,  involving,  say,  nfteeu 
minutes*  work  at  intervals  of  two  or  three  days. 

The  quantity  of  sewage  dealt  with  during  the  12  months 
amounts,  in  round  numbers,  to  20  million  gallons,  or  an  average 
of  nearly  54,000  gallons  a  day.  During  the  latter  half  of 
February  the  flow  was  82,(>81  gallons  a  day,  during  April 
73,576,  and  the  first  twenty-five  days  of  August  nearly  38,000. 
The  quantity  dealt  with  during  the  year  is  371  times  the  con- 
tents of  the  tank,  on  the  floor  of  which  it  would  form  a  depth 
of  2,848  feet. 

The  works  throughout  are  constructed  of  concrete,  with  a 
concrete  arch  over  the  tank.  In  the  arch  are  placed  air-tight 
manhole  covers  and  plugged  openings  for  taking  samples  and  for 
measuring  the  depth  of  deposit ;  and  in  the  body  of  the  tank, 
an  inspection  well,  in  the  sides  of  which  are  placed  glass  win- 
dows to  enable  the  contents  of  the  tank  to  oe  viewed.  The 
only  outlet  from  the  tank  is  by  the  slotted  pipe,  which  is 
situated  15  in.  below  the  water  level. 

On  the  top  of  the  sewage  in  the  tank  a  scum  is  formed,  con- 
sisting of  the  floating  matter  undergoing  decomposition.  During 
the  winter  this  scum  attained  a  thickness  of  from  3  to  4  ins., 
forming  a  rugged  and  coherent  layer  of  considerable  toughness, 
the  surface  of  which  was  covered  with  a  vainety  of  fungoid 
growths ;  but  as  warmer  weather  set  in  it  gradually  dwindled 
down,  until  at  the  present  time  there  is  less  than  an  inch  of 
scum  over  the  surface  of  the  tank. 

The  heavier  suspended  matter,  consisting  chiefly  of  road  grit, 
settles  at  the  bottom  of  the  tank,  together  with  the  insoluble 
residue  from  the  decomposition  of  the  sewage  solids.  Careful 
measurements  of  this  deposit  made  on  the  31st  August  shew 
the  quantity  to  be  ubout  (56^  cubic  yards.     The  bulk  is  con- 
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siderably  swollen  by  the  gases  which  are  formed  during  the 
decomposition  of  the  organic  matter  still  adhering  to  the 
deposit,  which  would  bring  the  whole  mass  to  the  surface 
were  it  not  that  the  residue  is  heavier  than  water,  and  sinks 
again  to  the  bottom  as  soon  as  it  is  suificiently  loosened  to  allow 
the  escape  of  the  gas.  In  addition  to  its  own  decomposition, 
the  deposit  is  thus  subjected  to  a  continual  washing  action,  by 
which  it  is  ultimately  reduced  to  an  inert  and  inoffensive  ash. 

Examination  of  the  deposit  in  the  permanent  tank  shews  its 
composition  to  be  as  follows : — 

Moisture       ..  88*14  j)er  cent. 

Mineral  Matter        7*91 


Loss  on  Ignition       ...         ...  3*95 

100*00 


The  dry  solid  matter  in  the  tank  amounted  at  the  time  of 
examination  to  about  five  and  a  half  tons,  of  which  two-thirds 
are  mineral  matter,  the  remaining  third  being  made  up  of 
water  of  hydration,  carbonic  acid  gas,  and  a  little  organic 
matter  not  as  yet  decomposed.  The  flow  through  the  tank  up 
to  31st  August  having  been  about  twenty  and  a  quarter  million 
gallons,  the  solid  matter  in  the  deposit  amounts  to  4*3  grains 
for  every  gallon  which  has  passed  through ;  adding  0*2  grains 
for  the  very  small  amount  or  dry  solid  matter  in  the  scum,  we 
have  in  the  tank  4*5  grains  per  gallon  of  flow  to  that  date. 

The  most  exhaustive  examination  of  the  sewage,  so  far  as 
suspended  solids  are  concerned,  has  been  made  by  Alessrs.  Dibdin 
and  Thudichum,  who  found  in  13  samples  collected  over  24-hour 
periods,  in  April  and  June  last,  an  average  of  24*5  grains  per 
gallon,  10*0  grains  being  returned  as  mineral  matter  and  14*5 
grains  as  organic.  Comparing  this  figure  with  the  amount  of 
solid  matter  found  in  the  tank,  we  find  that  no  less  than  20 
grains  per  gallon  have  disappeared,  the  organic  matter  in 
particular  having  been  almost  entirely  removed.  The  net  loss 
of  dry  solid  matter  over  the  whole  year  amounts  to  about  26 
tons,  or  81  per  cent,  of  the  whole. 

If,  instead  of  destroying  the  suspended  solids  by  bacterial 
agency,  they  had  been  converted  into  sludge,  there  would  have 
been  556^  cubic  yards  of  90  per  cent,  sludge  to  dispose  of,  the 
production  being  estimated  at  one  cubic  yard  per  1,000  persons 
per  day,  the  average  rate  ascertained  by  Mr.  W.  Santo  Crimp 
in  several  cases  examined  by  him. 

Thus,  the  tank  does  away  with  the  necessity  for  chemicals 
and  filter-presses  or  other  apparatus  for  dis^riw^  cS.  ^^sA^. 
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and  produces  an  effluent  which  can  be  filtered  without  risk  of 
clopging  the  filters. 

There  are,  broadly  speaking,  three  ways  in  which  the 
suspended  matter  which  disappears  from  the  tank  is  disposed  of. 

I.  The  tank  effluent,  while  free  from  any  palpable  solid 
matter,  contains  a  large  number  of  minute  dust-like  particles 
distributed  through  it.  These  no  doubt  are  the  product  of  the 
constant  interchange  between  the  deposit  and  the  scum,  caught 
in  their  passage  near  the  slotted  pipe.  No  provision  has  been 
made  for  arresting  them ;  and  they  are  carried  to  the  filter  with 
the  effluent.  They  can,  however,  be  very  easily  arrested,  if 
it  should  be  found  desirable  to  do  so.  The  portion  of  the 
suspended  matter  arrested  by  the  filter  channels  has  always, 
when  cleaning  them,  been  returned  to  the  tank. 

After  heavy  rain,  in  addition  to  the  fine  particles  already 
referred  to,  the  tank  effluent  is  strongly  coloured  with  earthy 
matter  derived  from  the  roads,  which  is  present  in  such  a  finely 
divided  state  as  to  escape  settlement  in  the  tank,  and  even  to 
pass  through  the  filters,  imparting  its  colour  to  the  discharge. 
Any  organic  particles  which  reach  the  filters  appear  to  be 
retained  by  the  surface  film  of  vegetable  matter  which  forms  on 
the  surface,  and  there  destroyed  by  an  action  analogous  to  that 
which  takes  place  in  the  tank;  at  all  events  there  is  not  the 
least  sign  of  clogging  in  the  filters,  which  are  now,  after  a  year's 
working,  as  clean  as  on  the  day  they  were  started,  and  to  all 
appearance  as  fit  for  their  work  as  they  were  then. 

II.  A  great  part  of  the  carbon  and  hydrogen  present  in  the 
organic  matter  is  undoubtedly  combined  with  oxygen,  also 
derived  from  organic  compounds,  forming  respectively  carbonic 
acid  gas  and  water,  which  pass  out  with  the  effluent. 

III.  The  further  portion  of  carbon  and  hydrogen  liberated 
by  decomjx)sition,  in  excess  of  the  supply  of  oxygen  available 
for  its  oxidation,  appears  in  combination  as  methane  or  marsh 
gas,  which,  being  but  sparingly  soluble  in  water,  collects  in  the 
upper  part  of  the  tank.  Large  quantities  of  free  hydrogen  and 
nitrogen  are  also  liberated,  the  presence  of  these  elements  in  the 
free  state  shewing  that  the  decomposition  of  the  substances 
yielding  them  has  oeen  carried  to  the  furthest  possible  point 
No  trace  of  sulphuretted  hydrogen  is  found. 

No  special  provision  was  made  for  the  removal  of  the  gases 
formed  in  the  tank,  nor  has  any  such  been  found  necessary,  as 
at  no  time  is  there  any  appreciable  pressure,  the  gases  apparently 
diffusing  freely  through  the  concrete  arch  into  the  soil  above. 

On  lifting  the  manhole  covers  there  is  no  smell  discemable, 
unless  the  nose  is  brought  down  close  to  the  opening,  and  then 
only  a   hardly  appreciable   heavy   odour.       The   only  smell 
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apparent  is  found  at  the  gauge  well  and  aerator,  where  an 
ammoniacal  smell  is  sometimes  found.  As  yet  the  amount  of 
deposit  and  scum  in  the  tank  appears  in  no  way  to  interfere 
with  its  efficiency. 

The  effluent  has  a  slightly  milky  appearance,  and,  if  it  is 
examined  in  a  test  tube  in  a  good  light,  minute  dust  like 
particles  are  seen  distributed  through  the  liquid. 

Passing  now  to  the  filters,  it  is  easy  to  demonstrate  that 
their  work  is  not  merely  a  straining  action.  It  is  true  that  any 
particles  in  suspension  in  the  effluent  are  caught  on  the  surface 
by  the  film  already  referred  to,  but  this  work  is  trifling  compai'ed 
with  the  work  done  in  the  body  of  the  filter. 

Experiments  were  made  on  the  filter  surfaces  by  lightly 
raking  the  surface  after  resting,  and  in  other  cases  by  allowing 
the  surface  to  remain  untouched  ;  so  far  as  I  could  learn  from 
this  it  would  appear  that  the  condition  of  the  surface  has  no 
influence  on  the  purification.  If  the  condition  of  the  surface 
were  such  as  to  seriously  interfere  with  the  aeration  of  the 
filtrant,  it  is  conceivable  that  the  results  might  not  be  the  same. 
The  difficulty  of  getting  the  effluent  to  spread  evenly  over  a 
filter  surface  is  probably  known  to  most  of  you ;  and  while  the 
formation  of  a  film  may  interfere  with  the  aeration,  it  at  the 
same  time  spreads  the  effluent  more  uniformly  over  the  filter 
surface,  and  to  some  extent  prevents  its  finding  its  way  through 
the  filtrant  in  a  few  places,  such  as  close  to  the  distributing 
channels,  alongside  the  walls,  or  where  the  material  is  coarser 
than  at  other  parts. 

During  dry  weather  the  film  allowed  to  form  on  the  surface 
separates  itself  from  the  filtrant,  breaking  up  into  small  saucer- 
like patches,  leaving  the  filtrant  surface  beautifully  bright  and 
clean.  On  examining  the  undersides  of  these  patches  a  few 
particles  of  the  filtrant  may  be  found  adhering.  These  obser- 
vations cannot  be  carried  on  for  any  length  of  time,  especially 
during  the  growing  season,  if  it  is  an  object  to  keep  the  filters 
looking  trim  and  tidy^  as  the  seeds  blown  on  to  the  filters  soon 
germinate  and  grow  rapidly,  giving  the  filters  a  very  unkempt 
appearance. 

It  has  been  held  by  English  chemists  that  the  film  on  the 
surface  of  waterworks  filters  was  not  the  determining  cause  of 
these  filters  beginning  to  purify,  but  only  a  coincidence,  the 
film  forming  about  the  same  time  as  the  filters  become  seeded 
with  the  purifying  organisms.  This,  in  my  opinion,  is  the 
correct  view  of  the  case. 

The  filtering  material  employed  is  so  much  alike  in  the  case 
of  four  out  of  the  five  filters  as  to  allow  but  little  range  of 
comparison  ;  but  as  between  the  clinker  and  the  coJ&a  \3rt^^'i«. 
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the  results  were  uncloubtedlv  in  favour  of  the  clinker.  The 
difiference  in  the  work  of  iJos.  1,  2,  4  and  5,  was  very  small, 
and  nearly  all  were  equally  uniform  in  their  results. 

The  filtering  material  was  intended  to  be  broken  to  pass 
through  a  half -inch  sieve,  and  be  rejected  bv  an  eighth ;  but  it 
was  actually  made  somewhat  coarser,  a  great  deal  of  three- 
quarter-inch  material  being  put  in,  while  in  the  bottom  of 
tnree  of  the  filters  still  coarser  material  was  used.  While  the 
purification  effected  has  been  highly  satisfactory,  I  should  be 
mclined  to  reduce  the  size  of  the  nltrant. 

On  di^ng  into  these  filters  and  getting  something  like  a 
section  of  the  material  for  some  depth  down,  it  must  have 
struck  anyone  who  saw  it  how  extraordinarily  clean  and  fresh  it 
is  right  up  to  the  surface;  in  fact  it  would  appear  almost 
incredible  that  between  four  and  five  million  gallons  of  sewage 
hadpassed  through  each  filter. 

These  filters  have  to  do  their  work,  not  by  uniform  regular 
doses,  but  according  to  the  quantity  flowing,  so  that  most  of  it 
is  done  during  the  day  time.  In  the  expenmental  plant  it  was 
uniform  work ;  and  but  little  difference  was  observed  between 
the  first  and  last  parts  of  the  discharge.  In  the  case  of  some  of 
the  permanent  filters  the  first  rush  in  discharging  is  somewhat 
less  clear  than  the  succeeding  flow.  Samples  for  analysis  were 
therefore  taken  in  nearlv  everv  instance  in  instalments  at  1,  3, 
6,  10  and  20  minutes  after  the  outlet  valve  opened,  these  in- 
ter\'als  being  so  chosen  as  to  give  equal  representation  in  the 
sample  to  equal  volumes  of  the  discharge,  thus  ensuring  a  true 
average  sample. 

The  works  have  at  vai'ious  times  during  the  past  twelve  months 
been  subjected  to  the  most  searching  examination  by  chemists 
of  the  highest  standing,  both  on  behalf  of  the  Town  Council 
of  Exeter  and  on  my  own,  the  first  reports  being  by  Drs.  Dupr6 
and  Rideal.  Visitors  to  the  works  have  freely  availed  themselves 
of  the  opi)ortunity  of  taking  samples  for  analysis  whenever  they 
thought  fit  to  do  so.  In  many  cases  the  results  have  been 
published ;  and  in  no  single  instance,  so  far  as  I  know,  has  the 
state  of  the  filtered  effluent  been  otherwise  than  satisfactory. 
All  the  samples  shew  a  large  production  of  oxidised  nitrogen, 
often  exceeuing  1*0  part  per  100,000,  which  is  perhaps  the  best 
testimony  to  tne  high  efficiency  of  the  filters.  The  filtrate  is 
also  rich  in  dissolved  free  oxygen,  nine  samples  examined  by  the 
City  Analyst  giving  on  an  average  1*15  cubic  inches  per  gallon. 
As  might  be  expected  in  a  filtrate  having  these  characteristics, 
the  amount  of  oxidisable  organic  matter  is  very  small,  the  oxygen 
absorbed  from  permanganate  in  four  hours  at  80°  F.  being  as  a 
ruJe  well  below  0*5  parts  per  100,000. 
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After  the  first  few  mouths'  working  the  purification  effected 
was  quite  independent  of  weather  ana  temperature.  A  sample 
taken  during  the  frost  of  last  January,  and  analysed  by  Dr. 
Dupr^,  shewed  nitrogen  as  nitrates  to  the  extent  of  1*577  parts 
per  100,000,  while  the  oxygen  absorbed  was  only  0*405. 

While  the  main  purport  of  this  paper  has  been  to  describe 
what  has  been  done  at  Exeter,  yet,  seeing  that  the  sewage 
which  has  been  dealt  with  here  has  been  of  a  purely  domestic 
origin,  it  may  not  be  out  of  place  to  refer  briefly  to  the  results 
obtained  with  a  manufacturing  sewage,  which  has  the  repu- 
tation of  being  one  of  the  worst  in  England. 

The  works  at  Yeovil,  consisting  of  a  tank  and  three  filters, 
were  laid  down  in  the  autumn  of  1896  to  deal  experimentally 
with  15,000  gallons  of  sewage  pgr  day,  from  a  district  con- 
taining several  glove  factories,  as  well  as  a  large  brewery,  and 
several  slaughter-houses.  The  fall  available  being  limited, 
the  filters  were  not  so  deep  as  1  should  have  wished.  The  tank 
has  from  the  outset  done  its  work  very  well,  producing  a  fairly 
clear  efiluent.  The  filters  also,  after  settling  aown  to  their  work, 
effected  a  considerable  degree  of  purification ;  but  the  filtrate 
was  not  at  first  wholly  satisfactory,  inasmuch  as  it  was  deficient 
in  nitrates,  in  the  absence  of  which  purification  cannot  be 
regarded  as  complete.  This  result  was  due  in  great  measure 
to  the  coarseness  of  the  filtering  material,  which  was  much 
larger  than  that  at  Exeter.  Latterly,  therefore,  a  much  finer 
material  has  been  used  in  a  small  filter,  with  the  most  satis- 
factory results,  nearly  the  whole  of  the  nitrogen  present  being 
converted  into  nitrates,  while  the  oxygen  absorbed  has  been 
reduced  to  about  0*3  parts  per  100,000.  On  keeping  the  fil- 
trate, either  in  covered  or  open  vessels,  no  change  is  set  up. 
These  results  show  conclusively  that  a  foul  manufacturing 
sewage  is  completely  under  control  by  this  system. 

These  works,  which  are  situated  close  to  a  highway  and  a 
railway,  and  in  full  view  of  a  row  of  houses  within  but  a  few 
vai'ds  of  them,  have  fully  confirmed  the  experience  gained  at 
lExeter  by  the  entire  absence  of  anything  constituting  a 
nuisance. 

The  Exeter  installation,  during  its  twelve  months'  work,  has 
been  subjected  to  the  severest  conditions  that  sewage  works 
have  to  contend  with,  and  has  proved  thoroughly  reliable  in  all 
respects.     The  trial  has  been  on  a  sufficiently  large  scale  to 

five  practical  results,  and  is  the  outcome  of  experiment,  step 
y  step,  leading  from  smaller  to  larger  plants.  It  has  been 
shewn  that  sewage-disposal  works  can  be  designed  so  as  prac- 
tically to  take  care  of  themselves,  requiring  no  more  attention 
than  a  visit  two  or  three  days  a  week  to  change  or  alte-Yvss&^^sJ^a 
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filters,  the  work  of  a  few  minutes,  and  a  day's  work  every 
month  or  six  weeks  in  tidying  the  filters.  Once  a  year  it  may 
be  desirable  to  remove  the  deposit  from  the  tank :  by  proper 
arrangements  this  can  be  done  by  the  one  man  who  acts  as 
caretdcer.  To  Local  Authorities  tne  saving  in  annual  expend- 
iture thus  effected  is  even  more  important  than  a  corresponding 
reduction  in  the  first  cost  of  works.  At  the  same  time  the 
initial  cost  of  such  works  as  are  herein  described  is  very 
moderate,  being  less  than  is  often  sjjent  in  laying  out  a  sewage 
farm  to  serve  an  equal  population. 

I  am  glad  of  an  opportunity  to  acknowledge  the  ^nerous 
support  given  to  me  by  the  City  Council  of  Exeter,  who  have 
now,  after  an  exhaustive  series  of  tests,  adopted  the  system  for 
the  whole  city.  The  members  of  the  Council  felt  that  the 
subject  was  one  of  national  importance,  but  at  the  same  time 
recognised  that  it  would  be  fair  neither  to  themselves  nor  to  the 
Local  Government  Board  to  submit  a  scheme  on  new  lines 
without  being  thoroughly  satisfied  of  its  efliciency.  This 
has  now  been  demonstrated  beyond  all  question ;  and  I  have 
every  confidence  that  the  larger  works  will  prove  as  satisfactory 
as  those  now  in  operation,  and  will  save  the  city  the  heavy 
annual  outlay  which  they  would  otherwise  have  been  forced  to 
incur. 

This  paper  is  written  in  the  first  person  singular;  but  it 
might  witn  more  propriety  be  in  the  first  person  plural,  as  I 
am  indebted  to  tne  gentlemen  associated  with  me,  Messrs. 
F.  J.  Commin  and  A.  J.  Martin,  for  bringing  the  work  to  a 
successful  issue. 

[Fo7'  discussion  on  this  paper y  see  page  576.] 


"  Storm-water  in  Relation  to  Sewage  Purification^^  by  lEu  3^ 
SiLCOCK,  Assoc.M.Inst.C.E.,  F.G.S.,  Borough  Engineer^ 
King's  Lynn. 

The  question  of  Sewage  Purification  is  one  which  is  very 
prominently  before  the  Local  Authorities  in  this  country  at  this 
time,  and  it  is  especially  so  in  Lancashire  and  Yorkshire,  as 
there  is  in  each  of  these  counties  a  veiy  active  Rivers  Pollution 
Prevention  Board. 

That  there  is  room  for  improvement  in  the  state  of  the  rivers 
in  the  north  of  England  will  be  readily  admitted  by  anyone, 
who   has  seen  them,  and  the  author  ventures  to  express  the 
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opinion  that  the  establishment  of  these  two  River  Boards  is 
one  of  the  most  useful  results  yet  achieved  by  the  County 
Councils,  and  that  in  no  direction  will  their  work  have  a  more 
marked  effect  on  the  health  and  well-being  of  the  communities 
under  their  Jurisdiction. 

One  of  the  greatest  difficulties  in  connection  with  the 
problem  of  sewage  purification  is  that  of  dealing  with  the  great 
fluctuation  in  the  flow  of  sewage  to  be  dealt  with  owing  to  the 
admission  of  storm-waters  into  the  sewers,  and  it  is  tliis  special 
feature  of  the  problem  to  which  the  author  wishes  to  call 
attention. 

The  Mersey  and  Irwell  Joint  Board,  and  the  West  Riding 
of  Yorkshire  Rivers  Board,  are  the  first  two  boards  establislied 
by  county  councils  for  the  purpose  of  enforcing  the  purification 
of  sewage,  and  upon  their  action  will  depend  largely  the  course 
adopted  by  similar  boards,  which  will  probably  in  the  near 
future  be  established  all  over  the  country,  and  the  object  of 
the  present  paper  is  to  endeavour  by  eliciting  the  opinion  of 
members  to  secure  some  sort  of  uniformity  in  the  require- 
ments of  Rivers  Boards,  as  to  the  amount  of  storm-water 
which  must  be  dealt  with  at  purification  works,  or  in  other 
words  the  degree  of  dilution  of  crude  sewage,  beyond  which  it 
shall  be  permissible  to  discharge  through  overflows  into  natural 
streams. 

The  importance  of  the  solution  of  this  problem  to  the  towns 
of  this  country  is  almost  too  apparent  to  need  emphasizing, 
especially  in  the  large  towns  where  land  for  purification  works 
is  difficult  to  acquire,  but  a  few  figures  may  be  quoted  to  shew 
how  important  it  is.  The  ordinary  maximum  dry  weather  flow 
of  sewage  per  acre  of  a  purely  urban  district,  with  an  average 
{)opulation  of  seventy-five  persons  per  acre,  consuming  20 
gallons  of  water  per  head  per  day,  is  20  cubic  feet  per  hour. 
A  rainfall  of  ^  inch  in  24  hours  or  approximately  -j-A-^  inch  per 
hour,  will  amount  to  the  same  discnarge  as  the  dry  weather 
flow  per  acre,  assuming  that  the  streets  are  paved,  and  that 
only  50  per  cent,  of  the  actual  rainfall  finds  it  way  into  the 
sewers.  In  other  words  a  rainfall  of  ^ig  inch  per  hour  will 
double  the  ordinary  dry  weather  flow.  Now  a  rainfall  at  the 
rate  of  ^  inch  per  hour  is  a  common  occurrence,  which  would 
mean  multiplying  the  ordinary  sewage  flow  by  25,  and  short 
storms  at  the  rate  of  ^  inch  per  hour  are  not  infrequent  when 
the  ordinary  sewage  flow  is  augmented  50  times. 

Now  consider  what  this  would   mean   for  a  town  with   a 

Eopulation  of  100,000  if  the  whole  of  the  sewage  and  rainfall 
ad   to   be   taken  to   the  purification  works.      The   ordinary 
maximum  sewage  flow  at  20  gallons  per  head  would  be  at  the 
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rate  of  4,000,000  )tei-  24  liours.  and  if  the  sewage  were  treated 
on  Mr.  Dibdin's  pnnciple  in  filters,  4  acres  of  filters  would  be 
required,  but  to  deal  witli  a  rainfall  of  J  inch  per  hour  would 
require  100  acres  of  filters,  and  if  the  sewage  had  to  be 
pumped  it  would  require  25  engines  and  puinps  each  capablu  of 
ilealing  with  a  dry  weather  flow  to  cope  with  the  combined 
rainfall  and  sewage. 

It  is  therefore  evident  that  tlie  whole  of  the  rainfall  cannot 
be  taken  to  the  purification  works  and  that  after  a  certain 
degree  of  dilution  has  been  reached  the  storm-waters  must  be 
discharged  into  the  streams.  Now,  what  is  that  degree  of 
dilution  to  be  'i 

It  may  be  argued  that  the  solution  of  the  problem  is  to  be 
found  in  adopting  the  separate  system  of  sewerage,  and  that  if 
this  system  is  carried  out  in  its  entirety  the  ordinary  dry 
weatJier  flow  will  never  he  largely  exceeded.  To  such  an 
argument  the  question  may  be  put,  Where  has  this  ever  been 
done?  So  far  as  the  author  is  aware,  the  separate  system  has 
never  yet  been  carried  out  in  its  entirety  in  any  town,  and  the 
opinion  of  most  Enji^neers  is  that  it  never  can  be  successfully 
adopted  even  apart  from  the  cjuestion  of  cost.  No  doubt  much 
can  be  done  iu  some  towns  by  utilizing  old  sewers  to  carry  the 
surface  water  from  the  streets  and  the  fronts  of  the  roofs  of 
houses  to  the  streams,  but  these  only  form  from  ^^  to  t^  of  tlie 
whole  area  to  be  dealt  with,  and  the  back-yards  and  back-roofs 
must  inevitably  drain  into  the  sewage  sewer,  and  thus  the  latter 
must  be  made  approximately  as  large  as  it  would  be  to  deal 
with  the  whole  volume  of  rainfall,  and  the  fluctuations  in  its 
flow  will  only  be  relieved  to  the  extent  above  indicated. 

Take  Leeds  as  an  example.  It  woultl  be  impracticable  to 
design  a  system  of  rainfall  sewers  in  Leeds  without  involving 
an  exjjcnsc  approximately  equal  to  that  which  has  ab'cady  been 
aijent  on  the  combined  sewers,  and  Mr.  Hewson,  the  City 
Engineer,  estimates  the  cost  of  such  a  scheme  at  one  million 
pounds  sterling. 

The  advocate  of  the  separate  system  might  claim  that  this 
would  not  have  been  the  case  if  the  sewering  had  been  canned 
out  on  the  duplicate  system  in  the  first  instance.  This 
contention  cannot  be  for  a  moment  admitted,  but  even  if  it 
were  so,  the  facts  as  they  exist  must  be  dealt  with,  and  not  on 
some  hypothetical  premises  which  cannot  be  found  anywhere  in 
EiiglanJ. 

Further  than  this  it  must  be  borne  in  mind  that  the  first 
washings  of  the  streets  have  been  proved  to  be  equally  as  foul 
as  ordinary  sewage,  and  consequently,  if  the  separate  system  is 
adopted,  the  discharge  during  slight  rainfalls  and  the  earlier 
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part  of  heavier  falls  will  pollute  the  streams  as  much  as  the 
discharge  of  crude  sewage,  and  the  author  submits  that  to  be 
perfect  even  in  theory  the  rainfall  sewers  of  a  separate  system 
should  be  provided  with  leaping  weirs  discharging  into  the 
sewage  sewers  in  order  to  separate  the  foul  street  washings  from 
the  later  discharges  of  heavy  rainfalls.  The  advocates  of  the 
separate  system  have  never  yet  ventured  to  suggest  this  arrange- 
ment but  to  be  consistent  they  should  do  so. 

However,  the  question  of  separate  versus  combined  sewers 
does  not  arise  at  any  rate  in  any  large  town  which  is  likely  to 
be  dealt  with  by  the  Rivers  Boards,  because,  as  previously 
stated,  the  facts  have  to  be  dealt  with  as  they  exist,  and  the 
system  in  force  in  any  town  will  probably  have  been  initiated 
many  years  and  cannot  be  altered  to  suit  the  method  of 
purification. 

It  may  be  said  that  practically  in  all  towns  of  any  size  the 
pumping  plant  (if  any),  the  outfall  sewers,  and  the  main  inter- 
cepting sewers  to  a  certain  extent  are  incapable  of  discharging 
the  whole  of  the  rainfall  on  the  areas  they  serve,  and  it  is 
absolutely  necessary  to  relieve  them  by  storm  overflows  which 
shall  conduct  the  excess  of  rainfall  to  the  natural  water  courses. 

This  object  is  effected  by  various  devices,  the  most  common 
being  the  ordinary  overflow  weir  which  is  fixed  at  such  a  level 
that  when  the  water  in  the  sewer  rises  to  a  certain  point  it  will 
overflow  the  weir  and  be  diverted  to  a  different  channel. 

A  very  common  arrangement  is  the  leaping  weir  which  permits 
the  ordinarj'  sewage-flow  to  drop  through  an  opening  in  the 
invert  of  the  sewer,  but  when  the  velocity  of  flow  is  augmented 
by  the  admission  of  storm-water  the  water  leaps'  across  the 
opening  and  is  carried  away. 

This  form  of  overflow  requires  a  fairly  good  gradient  in  the 
sewer  approaching  the  leaping  weir  to  give  a  good  result.  In 
order  to  overcome  this  difficulty  on  flat  gradients  an  automatic 
penstock  can  be  used  operated  by  a  float  which  will  close  the 
opening  through  which  the  ordinary  sewage-flow  passes  from 
the  overflow  chamber  and  cause  the  storm  water  to  be  discharged 
through  another  opening  to  the  overflow  culvert.  There  are 
several  of  these  automatic  overflows  in  Leeds  which  were 
designed  by  the  author  when  acting  as  assistant  to  the  present 
City  Engineer,  Mr.  T.  Hewson,  M.Inst.O.E.  These  overflows 
have  been  in  use  several  years  and  are  found  to  work  veiy 
satisfactorily. 

In  addition  to  these  methods  ordinary  hand  penstocks  and 
sluices  are  used  which  require  to  be  opened  or  closed  by  an 
attendant  before  they  can  be  of  service.  The  disadvantages  of 
these  devices  are  obvious. 
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The  Local  Government  Board,  the  Mersey  and  Irwell  Joint 
Board  and  the  West  Riding  of  Yorkshire  Rivers'  Board  object 
to  all  these  forms  of  overflow  except  the  first  named  or  ordinary 
overflow  weir  and  insist  that  the  ordinary  sewage  channel  shall 
be  kept  open  and  discharging  throughout  the  storm  and  that 
the  pumping  plant  and  purification  works  shall  deal  with  their 
maximum  quantity  and  only  the  surplus  storm-water  shall  be 
allowed  to  be  discharged  into  the  streams. 

The  reason  assigned  for  taking  up  this  position  is  said  to  be 
that  the  foulest  part  of  the  sewage  continues  to  travel  along  the 
lower  part  of  the  sewer  and  that  it  is  only  the  cream  so  to 
speak  which  must  be  skimmed  off  the  top  and  sent  to  the 
streams.  This  sounds  very  well  in  theory,  but  the  author 
submits  that  it  would  be  very  diflicult  to  prove  the  assumption. 
He  has  had  ample  opportunities  of  judging,  having  spent  many 
hours  in  overflow  chambers  during  hea\y  rainfalls,  in  connection 
with  the  design  and  adjustment  of  overflows,  and  he  is  convinced 
that  no  such  separation  of  sewage  and  rainfall  takes  place  and 
he  feels  confident  that  if  the  engineering  advisers  of  the  Boards 
would  personally  observe  the  effect  of  a  heavy  rain  on  the 
ordinary  flow  of  sewers  their  views  on  this  point  might  be 
considerably  modified. 

This  question  of  diverting  the  whole  instead  of  part,  only  of 
the  storm-water  is  more  important  than  it  appears  at  first  sight. 
In  nearly  every  town  there  is  a  more  or  less  extensive  area  ad- 
joining the  streams  in  which  the  sewers  must  of  necessity  be 
laid  below  the  flood  level  of  the  rivers,  and  consequently  the 
storm-waters  from  this  area  cannot  be  discharged  either  wholly 
or  in  part  into  the  streams.  Now  if  the  whole  of  the  upland 
waters  from  above  this  low  zone  can  be  diverted  into  the 
streams,  the  sewers  in  the  low  zone  are  left  free  to  deal  with 
the  storm-water  actually  falling  on  the  low  zone,  but  if  on  the 
other  hand  the  upland  storm-waters  are  only  diverted  in  part 
and  the  sewers  from  the  uplands  continue  to  flow  at  their  full 
discharging  capacity  into  the  low  zone  sewers  the  result  is 
likely  to  be  that  flooding  will  take  place  in  the  low  zone,  to  say 
nothing  of  increased  cost  of  pumping  and  purification. 

It  may  be  of  assistance,  in  solving  this  problem  of  the  degree 
of  dilution  permissible,  to  examine  tne  provision  made  in  one  of 
the  most  recent  cases  on  a  large  scale  dealt  with  by  the  Mersey 
and  Irwell  Board.  The  standard  of  purity  required  by  this 
Board  for  effluents  is  one  grain  of  oxygen  per  gallon  in  a  4 
hours  permanganate  test. 

From  particulars  kindly  furnished  by  Mr.  J.  Corbett, 
Borough  Engineer  of  Salford,  it  appears  that  in  designing  the 
new  purification  works  for  that  town  he  has  made  provision  for 
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pumping  and  fully  treating  about  30,000,000  gallons  per  day 
for  two  or  three  days  together,  or  about  20,000,000  gallons  per 
day  for  some  weeks.  The  ordinary  sewage  flow  is  about 
11,000,000  or  12,000,000  gallons,  the  population  served  being 
about  210,000.  The  water  supply  is  4^  to  5  million  gallons 
or  say  25  gallons  per  head  of  the  population,  and  about  half  a 
million  gallons  of  additional  water  is  pumped  by  manufacturers 
from  wells  and  discharged  into  the  sewers.  The  balance,  there- 
fore, of  half  the  ordinary  sewage  flow  is  subsoil  water,  and  the 
sewage  requires  about  four  grains  of  oxygen  to  oxydise  the 
putrescible  matter  per  gallon  on  arrival  at  the  works. 

The  provision,  tliereiore,  appears  to  be  at  the  rate  of  150 
gallons  per  head  on  the  present  population  which  can  be  fully 
treated  for  a  short  time  before  it  is  necessary  to  turn  the 
surplus  into  the  river,  but  the  Mersey  and  Irwell  Board  require 
the  engines  and  purification  works  to  be  kept  at  work  the  whole 
time  during  the  rainfall  at  full  pressure. 

This  appears  to  the  author  to  be  an  unreasonable  requirement, 
for  after  the  first  few  minutes  of  a  rainfall  the  additional 
water  from  the  streets,  yards,  roofs,  &c.,  is  almost  free  from 
putrescible  matter,  and  the  sewage  and  rainfall  together  must 
at  times  largelv  exceed  the  proportion  of  1  to  5  (*.«.,  25  gallons 
sewage,  25  gallons  subsoil  water  and  100  gallons  rain  water, 
total  150  gallons  per  head),  so  that  the  sewage  during  heavy 
rainfalls  probably  approaches  if  it  does  not  attain  the  standard 
of  purity  required  by  the  Board,  and  there  seems  no  logical 
reason  why  the  money  of  the  ratepayers  should  be  expended  in 
pumping  and  purifymg  this  very  dilute  sewage  up  to  the  full 
capacity  of  their  works,  whilst  the  remainder  which  they  cannot 
deal  with  is  allowed  to  run  into  the  streams. 

The  point,  which  seems  to  have  been  lost  sight  of  in  con- 
sidering this  question  of  storm-water  overflows,  is  that  the 
discbarges  from  these  overflows  into  the  rivers  are  of  very  short 
duration,  and  that  the  rivers  themselves  are  certain  to  have  a 
largely  increased  flow  immediately  after  the  discharges  take 
place  by  reason  of  the  rain-water  from  the  remainder  of  the 
watershed  finding  its  way  to  the  river  and  producing  a  freshet, 
so  that  it  is  unnecessary  to  insist  on  such  a  high  standard  of 
purity  at  such  times  as  would  be  required  for  the  regular  every 
day  effluent  which  is  continuously  discharged  for  weeks  when 
the  streams  are  very  low. 

The  provision  made  in  the  Stockpoii;  Main  Drainage  by 
Mr.  A.  M.  Fowler,  is  equivalent  to  diluting  the  dry  weather 
flow  of  sewage  with  eight  times  its  own  bulk  of  storm-water, 
and  this  proportion  or  storm-water  to  sewage  was  fixed  in 
deference  to  the  views  of  the   representatives  of  the   Man- 
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Chester  Ship  Canal  Company,  the  eflBuent  from  the  works 
flowing  into  the  river  Mersey  and  thence  into  the  Canal.  In 
this  case  the  requirements  of  the  Canal  Company  would 
naturally  be  higher  than  would  be  necessary  in  the  case  of  a 
river  which  has  a  constant  stream  of  water  lowing  through  it, 
and  in  some  more  recent  works  in  the  Counties  of  Lancashire 
and  Yorkshire  provision  has  been  made  for  dealing  with  sewage 
diluted  to  the  extent  of  6  to  1  and  in  other  cases  5  to  1. 

The  provision  in  all  these  cases  is  considerably  in  excess  of 
that  provided  in  many  towns.  One  case  in  particular  is  worthy 
of  note,  viz. : — Leicester.  The  total  pumping  plant  is  capable 
of  lifting  about  100  gallons  per  head  per  twenty-four  hours,  and 
the  ordinary  dry  weather  flow  is  at  the  rate  of  35  gallons  per 
head,  but  by  the  Leicester  Extension  Act,  1891,  it  is  provided 
that  the  overflow  culvert  shall  come  into  action  when  the  rainfall 
increases  the  volume  to  be  pumped  to  a  quantity  exceeding  the 
rate  of  60  gallons  per  head  per  twenty-four  hours  of  the  population 
draining  into  the  sewers.  This  the  Borough  Engineer,  Mr. 
E.  G.  Mawbey,  estimates  is  equivalent  to  dealing  with  rainfall 
in  addition  to  the  sewage  proper,  falling  at  the  rate  of  ^  inch  in 
twenty-four  hours  on  the  built  area  allowing  for  half  the  rainfall 
to  reach  the  sewers.  It  should  be  pointed  out  that  the  overflow 
culvert  in  this  case  discharges  into  the  river  Soar,  which  is 
a  river  with  a  very  small  flow  during  dry  weather,  so  small  indeed 
that  it  does  not  at  times  exceed  the  ordinary  dry  weather  flow  of 
sewage  which  is  about  6^  million  gallons  per  day. 

It  will  tlierefore  be  seen  that  the  conditions  under  which  this 
system  works  are  very  trying  and  as  it  has  been  successful  and 
the  proportion  of  dilution  has  received  Parliamentary  sanction 
the  author  would  submit  that  this  degree  of  dilution  is  a  reason- 
able and  proper  one,  and  one  which  might. well  be  generally 
adopted  and  that  when  this  degree  of  ailution  is  reached  it 
should  be  permissible  to  stop  all  pumping  and  purification  work. 


[  Tills  discussion  applies  to  the  six  preceding  papers^  by  W.  KIaye 
Parry,  W.  J.  Dibdin  and  G.  Thudichum,  Dr.  Barwise, 
Prof.  A.  BosTOCK  Hill,  Donald  Cameron,  and  E.  J. 

SiLCOCK.] 

Tub  PiiEsiDB>'T  (Mr.  Lewis  Angell,  London,)  said  it  must  have 
been  very  gratifying  to  the  authors  ot*  the  papers  to  have  such  large 
and  attentive  audiences.  Whatever  new  suggestions  had  been  put 
{orth,  he  was  sure  that  all  present  would  be  unanimous  in  passing 
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a  vote  of  thanks  to  those  gentlemen  for  the  trouble  they  had  taken 
in  bringing  their  views  before  the  Section.  He  asked  the  Section  to 
accord  the  authors  of  the  papers  a  hearty  vote  of  thanks. 

Mr.  H.  Alfred  Egeohldi^g  (Leicester)  expressed  his  gratitude  to 
the  authors  of  the  papers,  wluch,  he  remarked,  had  been  read  by 
Engineers,  Chemists  and  Medical  Men.  In  the  short  time  allowed 
for  discussion  it  was  impossible  to  deal  adequately  with  all  the 
papers,  as  they  covered  a  very  wide  field  and  contained  a  great 
amount  of  debatable  matter.  On  one  point,  however,  the  authors 
of  the  papers  were  all  agreed  and  that  was  that  if  they  wanted 
to  purify  sewage  they  must  give  the  bacteria  full  chance  to  do  their 
work.  Mr.  Boechling  then  traced  the  history  of  the  question  of  the 
decomposition  of  waste  organic  matters  from  Liebig  to  the  present 
time,  distinguishing  between  decomposition  proper  or  complete  oxi- 
dation and  putrefaction  or  incomplete  oxidation.  Mentioning  finally 
the  Massachusetts  experiments,  Mr.  Boechling  remarked  that  Mr. 
Dibdin  had  continued  them  and  brought  them  to  what  he  (Mr.  Dibdin) 
believed  a  final  issue.  If  there  was  a  lesson  to  be  drawn  from  these 
experiments  it  was— in  his  humble  judgment — this,  that  Nature  must 
be  left  alone ;  in  the  purification  of  sewage,  she  must  be  allowed  to  do 
her  work  in  her  own  appointed  manner  by  her  own  appointed  agents 
and  in  her  own  appointed  time.  But  the  natural  consequence  of  this 
was  that  the  only  natural  sewage  treatment,  or  as  Mr.  Dibdin  had 
stated  *Hhe  most  natural''  sewage  treatment,  was  the  land  treatment, 
and  with  this  all  the  authors,  so  far  as  he  had  been  able  to  read  their 
papers,  agreed.  Mr.  Boechling  then  went  on  to  refute  the  objections 
that  htid  been  raised  against  sewage  farms  on  the  score  of  some 
failures,  unreliability  of  results  and  expense.  He  did  not  deny  that 
there  htid  been  some  very  bad  Mlures  of  sewage  farms,  but  given  fair 
conditions  he  thought  the  fault  was  not  with  the  land  but  with  the 
management.  He  instanced  the  case  of  the  Aldershot  sewage  farm, 
which  Col.  Jones  had  succeeded  in  improving,  so  far  as  the  surface  of 
the  land  was  concerned,  in  two  years  to  such  an  extent,  that  no  trace 
of  the  former  systematic  neglect  and  mismanagement  could  now  be 
discovered.  Unreliabilitv  of  results  he  thought  was  in  very  large 
measure  likewise  due  to  bad  management.  Concerning  the  financial 
and  purification  results  Mr.  Boechling  gave  some  figures  obtained  from 
the  Berlin  sewage  farms  and  said  no  other  treatment  could  even 
approach  the  results  obtained  from  the  land.  Incidentally  he  referred 
to  the  favourable  subsoil  at  Berlin,  and  stated  that  we  too  in  this 
country  had  some  well  known  sewage  farms  on  very  suitable  soil,  but 
that  besides  the  soil  the  management  was  of  the  utmost  importance. 
The  labour  on  the  Berlin  farms  was  partly  done  by  what  he  would 
like  to  call  *'  Correctionists,"  t.«.,  by  men,  who  had  been  brought 
before  a  Magistrate  for  acts  of  vagrancy  and  begging  and  instead  of 
being  sent  to  prison  to  do  a  short  sentence  had  been  ordered  by  him 
to  be  handed  over  to  a  House  of  Correction,  which  had  sent  some  to 
do  work  on  the  Berlin  farms.  Instead  of  being  outcasts  on  return 
from  prison  these  men  were  trained  in  regular  work  and  oyl  \<^<^\sv% 
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the  farms  had  some  portion  of  their  earnings  handed  over  to  them  to 
start  them  properly  in  life  again.  This  was  evidently  a  highly  philan- 
thropic aim !  The  authorities  preferred  as  far  as  the  quality  of  the 
work  was  concerned  free  labour  to  this  class  of  labour,  as  one  could 
well  imagine,  and  a  day's  work  done  by  Correctionists  probably  cost 
3s.  9d.  Mr.  Eoechling  then  went  on  to  show,  that  there  might  be 
occasions,  when  the  treatment  on  land  could  not  be  adopted  for 
various  reasons  and  he  hoped  that  in  such  a  case  the  biologioJ  treat- 
ment might  be  employed.  He  felt,  however,  that  with  re^urd  to  this 
they  required  further  experiments  on  a  more  extended  and  more 
varied  scale.  Amongst  other  things  they  wanted  to  know,  whether  it 
was  really  necessary  to  employ  anaerobic  forms,  where  the  aerobic 
ones  had  proved  quite  equal  to  their  task.  They  wanted  further 
information  as  to  the  cost  of  the  works,  the  nature  of  the  filtering 
material,  the  working  of  the  filters,  etc.,  and  he  hoped  the  Local 
Government  Board  would  afPord  all  facilities  for  such  further  experi- 
ments, so  that  they  might  be  enabled  to  form  some  definite  opinion  as 
to  the  value  of  the  biological  treatment. 

Councillor  G.  F.  Bakeb,  J.P.  (Maidstone),  gave  his  experience  in 
visiting  some  of  the  works  which  had  been  described  by  readers  of 
the  papers.  In  going  to  see  the  Exeter  works  he  was  accompanied 
by  the  Medical  Officer  of  Health  of  Maidstone ;  and  he  confessed  that 
they  went  thither  with  some  prejudice  against  the  system  which  Mr. 
Cam<»ron  had  adopted .  They  came  away,  however,  'with  the  conviction 
that  the  works  did  all  that  was  claimed  for  them  by  their  promoters. 
They  were  astonished  to  find  the  exceedingly  small  quantity  of  sludge, 
whilst  the  effluent  was  bright  and  sparkling.  The  analysis  was  as 
Mr.  Cameron  had  described  it.  If  those  works  could  be  carried  out 
on  a  sufficiently  large  scale,  and  the  Local  Government  Board  would 
approve  of  the  required  loan,  they  would  all,  he  believed,  have  cause 
to  be  grateful  to  the  City  of  Exeter  and  to  Mr.  Cameron  for  showing 
the  way  to  sewage  purification.  They  were  conducted  over  the 
works  at  Sutton  by  Mr.  Dibdin  and  found  them  equaUy  satisfactory. 
A  good  many  years  ago  the  Chairman  superintended  the  construction 
of  sewage  works  at  Maidstone.  Those  had  worked  well,  and  as  a 
result  the  death  rate  had  been  very  considerably  reduced.  The  Local 
Government  Board  would  not  grant  authority  to  obtain  a  loan,  and 
they  were  now  starting  experimental  works  to  see  whether  the 
sewage  of  the  town  could  be  treated  by  the  system  of  Mr.  Dibdin. 
The  speech  of  the  eminent  gentleman  who  had  just  sat  down  had 
been,  to  some  exUmt,  "  Made  in  Germany,"  He  (Mr.  Koechling) 
went  very  much  on  the  lines  of  the  Local  Government  Board,  which 
would  not  grant  them  anything  unless  they  would  carry  out  its  pet 
fad.  In  some  cases  it  was  not  possible  to  get  land,  and  towns  so 
situated  ought  to  be  grateful  to  Scientists  for  systems  of  purification 
which  would  enable  them  to  achieve  the  desired  object  without  over- 
whelming cost  to  the  Batepayers. 

Alderman  CoupsTo:^(  (Bawtenstall)  said  that  many  of  them  desired 
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to  go  away  from  the  Congress  with  something  to  guide  them  as  to 
what  should  he  done  in  their  horoughs,  more  especially  in  relation  to 
the  disposal  of  sewage.  They  were  being  required  by  the  Local 
Government  Board  to  acquire  acre  after  acre  for  sewage  works,  on  a 
system  which,  after  what  had  been  said  that  morning,  seemed  to  him 
doomed.  The  costliness  of  land  filtration,  unless  worked  on  the  lines 
adopted  at  Berlin,  and  the  difficulty  of  obtaining  sufficient  land,  were 
terrible  bugbears.  Many  boroughs  were  being  crippled  by  having,  in 
compliance  with  the  requirements  of  the  Lo^  Government  Board , 
to  find  money  for  sewage  works  which  some  of  them  were  certain  would 
not  be  required  five  years  hence.  Could  not  this  Congress  bring 
some  pressure  to  bear  on  the  Local  Government  Board  with  the  view 
of  making  it  stay  its  hand  in  the  matter  ?  His  experience  of  the 
Local  Government  Board  made  him  regard  it  in  some  things  as 
wooden  as  any  other  bench.  The  large  attendance  in  the  section 
indicated  the  extensive  and  intensive  interest  which  was  taken  in 
this  question.  They  had  had  a  series  of  most  able  papers,  and  he 
should  like  to  know  whether  it  would  be  in  order  to  move  that  the 
Committee  of  the  Congress  be  requested  to  publish  them  in  book 
form  as  early  as  possible.  Speaking  for  the  borough  he  represented 
he  would  say  that  they  \i«re  grateful  for  the  help  the  Congress  had 
been  instrumental  in  rendering  them  on  this  very  important  and 
difficult  subject.  He  \ould  add  that  they  would  go  away 
strengthened  in  their  inclination  to  withstand  the  terrible  demands 
of  the  Local  Government  Board  at  a  period  of  transition,  and  grateful 
to  all  who  had  laboured  so  long  and  so  earnestly  in  the  work. 

Dr.  S.  BiDEAL  (London)  saw  that  the  papers  before  the  meeting 
proved  that  there  was  now  a  consensus  of  opinion  in  favour  of  the 
bacterial  treatment  of  sewage  when  suitable  land  at  a  reasonable  price 
was  not  available.  Authors  of  papers  read  at  the  meeting  were 
almost  unanimous  in  favouring  a  filtration  through  a  specially  con- 
structed filter  for  the  final  treatment  of  a  sewage  effluent,  and  it  did 
not  seem  to  mattec  much  whether  coal,  coko-breeze,  or  other  material 
was  selected  for  the  filtering  medium.  The  treatment  of  the 
Huspended  matter  and  solids  in  crude  sewage  was  a  different  problem 
and  preceded  that  of  the  nitrification  and  final  oxidation  of  the 
effluent  in  the  bacterial  filter.  Three  bacterial  schemes  for  dealing 
with  the  solids  have  been  brought  to  the  notice  of  the  section.  Mr. 
Cameron's  septic  tank  in  which  the  liquefaction  was  obviously  secured 
by  anaerobic  conditions.  Col.  Ducat's,  in  which  free  access  of  air  in 
the  coarse  upper  layers  of  a  combined  filter  was  an  essential  feature : 
and  the  Sutton  or  Dibdin  filter  in  which  also  access  of  air  was  one  of 
the  conditions.  He  had  recently  published  in  the  "  Analyst "  a  paper 
dealing  with  the  liquefaction  of  gelatine  and  other  solid  proteids 
in  which  he  had  proved  to  his  own  satis&ction  that  even  aerobic 
organisms  like  B,  prodigwsus  and  B.  Liquefaciens  brought  about  the 
conversion  of  gelatine  into  soluble  proteids,  ammonia,  peptones  and 
organic  bases  without  absorption  of  atmospheric  oxygen,  and  he 
bi^lieved  whatever  form  of  filter  or  liquefying  process  w«&  ^Ass^^^ 
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the  first  change,  tIb.,  the  liquefaction  of  the  solid  organic  compounds, 
toolf  place  without  any  atmoBpheric  oiygeii  hteing  required.  In  the 
open  Sutton  and  "  Ducat "  systfins  although  air  was  present  it  did 
not  enter  into  the  reactions  wliicli  brought  about  these  preliminary 
changes.  He  scill  adhered  to  the  views  exprcBsed  in  his  paper 
printed  in  the  journal  of  the  Institute  in  the  spring  in  which  he 
stated  that  hydrolysis  was  the  first  essential  condition  of  success,  and 
Medical  Offii-era  oJ'  Health  would  admit  that  urine,  which  formed  by 
fur  the  greater  portion  of  the  organic  nitrogenous  matter  in  sewage, 
was  rapidly  changed  by  the  agency  of  the  B.  Urta  into  aiumonimu 
carbonate  by  simple  absorption  of  water  wnt/ioiit  a(mo*pAei-ic  aryp*n. 
in  the  septic  tank,  therefore,  the  anaerobic  conditions  were  certainly 
secured,  but  in  the  other  two  systems  at  Hendon  and  Sutton  it  might 
be  that  these  anaerobic  hydrolytic  changes  had  already,  for  the  roost 
part,  been  brought  about  in  the  sewers  before  the  sewage  reached  the 
filter.  The  loss  of  nitrogen  which  was  invariably  noticed  in  careful 
comparative  analyses  of  treated  and  untreated  sewage  in  these  pro- 
cesses was  due,  in  his  opinion,  to  simultaneous  anaerobic  and  aiirubic 
changes  taking  place  as  the  auimuniti  of  the  former  reacted  with  the 
nitric  and  nitrous  acids  of  the  latter,  i-esulting  in  the  evolution  of 
oxides  of  nitrogen  and  nitrogen  gas.  This  even  to<ik  place  in  the 
septic  tank,  as  the  crude  sewage  contained  a  certain  amount  of 
dissolved  oxygen,  and  air  found  its  way  into  the  tank  and  the  nitrify- 
ing and  oxidizing  organisius  were  always  present.  The  only  other 
point,  which  he  thought  time  permitted  bim  to  dwell  upon,  was  the 
method  of  judging  as  to  the  value  of  the  Snal  filtrate  after  its  treat- 
ment in  the  nitrifying  filter.  He  thought  that  better  than  any  of  the 
Ejtandards  hitherlio  suggested  the  ratio  of  the  oxidized  nitrogen  in  the 
form  of  nitrate  and  nitrite  to  the  "  oxygen  consumed  "  figure  was 
the  only  safe  and  rational  guide.  In  the  oxidised  nitrogen  there  was, 
as  shown  by  Mr.  Parry  from  Mr.  Adeney's  i-esearches,  a  laL-ge  amount 
of  available  oxygen  wliich  could  and  did  burn  up  and  destroy  any 
remaining  unpxidized  matter  that  might  be  present  in  the  filtrate. 
It  would  be  found  in  practice  that  if  the  amount  of  nitrogen  as 
nitrates  and  nitrites  exceeded  the  amount  of  oxygen  required  as 
measured  by  the  permanganate  test  then  under  no  subsequent  con- 
ditions would  a  reversion  of  the  sewage  take  place  so  as  to  cauw  & 
nuisance,  and  such  a  method  of  valuing  the  suitability  of  an  effluent 
was  independent  of  the  size  of  the  stream  or  the  dissolved  oxygen  it 
contained.  When,  jnd  in  the  majority  of  cases  this  was  the  case,  the 
stream  was  many  times  the  volume  of  the  sewage  and  contained 
dissolved  free  oxygen,  then  this  free  oxygen  was  utilised  instead  of 
the  oxygen  of  the  oxidised  nitrogen.  Under  these  conditions  it  was 
not  necessary  for  the  oiidiwd  nitrogen  as  compared  to  the  "  oxygen 
consumed"  figure  to  be  so  large.  It  would  bo  noticed  that  this 
Huggestion  got  over  the  dilfieulty  of  fixing  a  limiting  figure  to  the 
albuminoid  ammonia,  a  determination  which  be  had  on  several 
previous  occasions  pointed  out  was  not  such  a  valuable  indication  as 
to  the  purity  or  otherwise  of  a  sewage  effluent  as  many  experts 
imagined. 
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Mr.  W.  J.  DiBDiN  (Loudon)  hoped  he  would  not  be  misunderstood. 
He  had  ebtply  attempted  to  work  on  scientific  lines  in  certain 
directions,  and  if  others  chose  to  work  on  those  lines  they  were  quite 
open  to  do  so.  They  might  call  tlie  system  what  they  would,  but  be 
asked  them  not  to  call  any  particular  system  "  Dibdin's,"  because  he 
had  nothing  to  do  wjtb  any  aystem  except  in  the  way  of  scientific 
invt^stigation,  carried  on  in  the  interests  of  sanitation. 

Dr.  Sims  Woodhhad  (London)  said  there  were  one  or  two  points 

which  should  be  very  clearly  grasped  in  connection  with  the  bacteriolo- 
gical aclioa  of  these  lilters.  He  fully  agreed  with  almost  every  state- 
ment that  had  been  brought  forward  by  those  who  bad  been  working 
with  them.  A  most  important  fact  was  made  evident  from  all  that 
had  been  brought  before  them  that  morning:  i.e.,  the  growth  of  bac- 
teria and  the  disintegration  of  sewage  went  ou  most  readily  after 
there  had  been  a  thorough  turning  up  amongst  the  sewage  molecules. 
As  they  knew,  Pasteur  had  insisted  very  strongly  that  tiie  anaerobic 
changes  were  in  a  certain  sense  more  actire  and  led  to  more  violent 
re-arrangements  than  the  aerobic  process'.  Thus  although  he 
believed  that  the  decomposition  of  the  solid  sewage  could  be  curried 
on  by  aerobic  organisms,  whether  taking  oxygen  from  the  air  or  from 
nitrates,  the  preliminary  revoluntionary  work  was  done  more  rapidly 
by  anaerobic  organisms.  Then  another  point.  They  were  coming,  he 
was  afraid,  to  look  upon  those  fitters  as  going  to  completely  oust 
all  other  processes.  He  did  not  think,  himself,  that  these  filters 
could  ever  ab8olut«Iy  take  the  place  of  the  river  or  the  sewage  farm, 
because,  there  was  not  a  doubt  that  the  disintegration  6f  sewage 
could  often  be  economically  carried  on  with  more  or  less  rapidity 
in  the  flowing  river  or  on  the  sewage  farm.  But  this  he  did  believe, 
where  they  had  a  sewage  farm  or  river  into  which  they  could  turn 
the  etHuent,  they  would  gain  enormously  by  subjecting  their  sewage 
to  preliminary  treatment  in  a  biological  filter.  There  they  could 
carry  on  the  first  steps  and  break  down  and  bring  into  solution 
organic  matter  that  was  afterwords  to  be  further  simplified.  That 
must  be  bonie  ver^'  carefully  in  miud.  He  thought  they  might 
look  forward  to  the  time  when  these  filters  might,  under  certain 
conditions,  do  the  whole  of  the  work  of  disintegration  and  minerali- 
sation. But  where  they  bad  a  tidal  estuary  or  o  river  with  a  large 
oxygen  content,  into  wtiich  they  could  throw  their  sewage,  why  should 
they  not  utilise  it  to  carry  on  economically  the  work  they  hod  begun 
in  the  filter,  especially  if  it  could  be  done  without  danger  to  the 
community?  If  there  is  waste  land  in  a  locality  also,  why  not  use 
the  treated  sewage  to  make  the  land  more  valuable?  There  was 
a  ijuantity  of  material  in  sewage  that  might  be  of  very  great  value 
to  certain  locahties:  they  would  gain  enormously  from  these  filters 
from  this  point  of  view.  The  great  difficulty  with  sewage  farming 
at  they  all  knew  bad  been  the  sickening  of  the  land,  which  was 
nothing  more  than  the  clogging  of  the  soil  with  more  or  less  solid 
organic  matter.  With  all  the  organic  matter  thrown  into  solution, 
however,  we  have  a  splendid  liquid  manure,  with  nn\.\fi.n%  \«  Va  VX\. 

VOL,   IVJli,      PAKT    IV,  ^^ 
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behind  to  sicken  the  land.  In  view  of  the  enormous  outlay  contem- 
plated by  a  large  number  of  communities  would  it  not  be  wise  to  try 
these  filters  under  different  conditions,  i.e.,  with  different  chemical 
and  trade  wastes,  and  in  different  parts  of  the  country;  the  cost 
would  be  a  mere  trifle  compared  with  the  sums  to  be  considered 
in  the  interests  involved.  The  results,  even  if  only  partially 
satisfactory,  and  we  have  now  got  beyond  that  stage,  would 
greatly  relieve  Sanitary  Authorities.  At  Manchester  they  did  not 
know  what  to  do  with  their  sewage.  They  were  confronted  with 
the  objections  of  Liverpool  if  they  tried  to  discharge  it  into  the 
Mersey,  even  outside  the  boundaries  of  the  Mersey  Bivers  Board. 
He  suggested  that  Manchester  (and  he  made  a  present  of  this  sug- 
gestion) should  continue  their  series  of  experiments  with  filters,  so 
as  to  throw  into  solution  the  solid  matters  in  their  sewage,  and 
should  then  run  the  fluid  into  the  Ship  Canal ;  first  of  all,  however, 
passing  it  over  some  part  of  that  mass.  He  believed  that  in  some 
such  scheme  they  would  have  a  solution  of  this  sewage  problem.  As 
regards  the  sludge  difficulty,  he  believed  that  Mr.  Cameron  and  others 
working  on  the  same  lines  had  practically  solved  this  question.  If 
there  was  deposited  a  mass  of  only  five  tons  of  really  solid  matter  in 
the  course  of  a  year  they  had  at  once  a  solution  of  the  difficulty ; 
there  was  certainlv  no  need  for  chemical  treatment.  He  was  not 
going  into  the  bacteriological  question.  At  present  he  was  not 
satisfied  on  the  point  as  to  which  were  the  best  organisms  to  utilise. 
Generally  speaking  they  must  have  peptonising  organisms,  and  this 
they  did  know,  that  the  sewage  itself  brought  the  organisms  that 
were  necessary  It  was  only  necessary  to  throw  the  sewage  on  the 
filter  for  a  short  time  and  let  it  rest,  leaving  the  organisms  time  to 
grow.  Ultimately,  when  this  process  was  repeated  sufficiently  fre- 
quently, the  filter  attained  to  what  we  might  call  a  ripe  condition, 
the  organisms  becoming  sufficiently  active  and  numerous  to  do  the 
work  required  of  them.  In  the  tanks  they  had  a  condition  favourable 
to  the  development  of  anaerobic  organisms,  or,  organisms  that  could 
live  anaerobieally,  and,  therefore,  the  anaerobic  processes  here 
appeared  to  be  in  the  ascendent.  He  thought  Mr.  Cameron  had  given 
a  name  to  his  system  that  was  rather  apt  to  frighten  people,  when  he 
called  it  a  "  septic "  tank  system.  He  thought,  however,  that 
these  tanks  would  come  into  use,  because  they  gave  them  conditions 
under  which  action  anaerobic  process  could  be  carried  out  with 
success. 

Lieut.-Col.  A.  S.  Jones,  V.C.  (Finchampstead),  said  he  was  delighted 
with  the  present  revival  of  interest  in  sewage  treatment,  and  any 
means  of  throwing  new  light  upon  the  subject  was  very  welcome  to 
him.  He  watched  all  experiments  and  scientific  laboratory  develop- 
ments of  the  subject  with  great  interest.  He  only  felt  that  they  must 
not  be  too  sanguine  as  to  the  results  laid  before  them  that  day.  He 
knew  the  difficulties  attending  the  praciical  application  of  scientific 
truths.  When  the  scientific  aspect  of  the  question  was  discussed  upon 
Jaboratory  or  small  experiments  their  enthusiasm  was  rather  apt  to 


DISCUSSION.  583 

overleap  the  difficulties  of  practical  application.  The  new  treatment 
recommended  by  Mr.  Dibdin  was  merely  that  which  was  carried  out 
on  land  in  the  way  of  intermittent  downward  filtration,  and  was 
developed  by  the  late  Mr.  Bailey-Denton  on  the  recommendation  of 
Prof.  Frankland.  It  had  been  applied  at  Merthyr  Tydfil,  where  every 
condition  of  the  modern  "  Bacteria  Bed  "  was  insisted  upon  with  the 
utmost  strictness  by  Mr.  Bailey-Denton,  and  carried  on  at  Merthyr 
with  good  and  practical  results.  He  there  increased  the  amount  of 
sewage  that  could  be  put  on  an  acre  of  land  from  the  usual  idea  of 
100  persons  per  acre  to  3,000.  Now  Mr.  Dibdin  estimated  that  by 
careful  treatment  and  attendance  they  might  raise  the  ratio  to 
perhaps  to  30,000  persons  per  acre  upon   his   '*  Bacteria  Beds "; 

Mr.  Dibdin  :  A  million  gallons  per  acre. 

and  the  only  difference  between  those  and  Bailey  Denton's  Filter  beds 
consists  in  the  use  of  a  valve  to  close  the  outflow  of  under-drainage 
for  an  hour  or  two  during  each  intermittent  application  of  sewage. 
With  regard  to  Mr.  Cameron's  paper.  Colonel  Jones  recognised  the 
old  cesspool  which  had  liquefied  sewage  for  many  generations,  and  it 
seemed  they  were  going  to  introduce  the  system  their  forefathers 
worked  with,  but  they  had  found  out  the  reason  why  the  old  cesspool 
worked,  and  it  was  the  anaerobic  microbe.  There  was  no  need  to 
give  it  a  new  name  and  delude  people  into  believing  they  were 
introducing  something  new.  The  anaerobic  process  had  worked  for 
years  and  years  in  common  cesspools.  He  thought  the  term  septic 
tank  had  caused  some  delusion  and  confusion  in  the  public  mind. 

Mr.  T.  A.  Sheooo  (Newport,  Mon.)  said  they  were  very  fortunate 
in  getting,  that  morning,  no  fewer  than  three  complete  solutions  of 
the  sewage  problem.  Three  several  gentlemen  had  declared  that 
they  had  found  the  true  solution  of  the  sewage  problem.  The 
question  had  been  before  the  country  for  a  very  long  time.  With 
the  practical  details  involved  in  the  carrying  out  of  anv  system  he 
was  not  at  present  concerned,  but  there  was  just  one  point  he  would 
like  to  touch  on.  In  regard  to  the  "  septic  "  system  at  Exeter,  they 
were  told  that  the  first  stage  of  the  process,  the  fermentation,  is 
carried  out  by  the  aid  of  anaerobic  organisms.  One  of  the  products 
of  the  first  stage  of  fermentation,  that  is  carbon-oxidation,  was 
ammonia,  and  this  holds  true  whether  the  fermention  be  aerobic  or 
anaerobic;  they  would,  therefore,  expect  that  in  septic  tanks  the 
effluent  would  show  an  increase  of  ammonia  if  it  were  true  that 
bacterial  action  was  going  on.  This  increase  was  shown  by  one 
chemist  who  reported  on  the  "septic"  system  to  be  about  33  per  cent., 
and  that  was  reasonable,  and  what  one  would  expect.  He  turned  to 
other  analyses  by  other  chemists,  some  of  eminence,  and  found  that 
they  reported  there  was  a  large  decrease  of  ammonia.  From  these 
two  conflicting  analytical  results  both  chemists  drew  the  same  con- 
clusion, viz.,  the  existence  of  bacterial  activity  in  the  tank.  That 
such  contradictory  conclusions  were  drawn  shows  the  value  of 
Mr.  Adeney^s  researches  in  supplying  a  touchstone  wh.\fi.\i^Q»\ii\^^\:s^ 


584  8KWA6S  DISFOSJLL. 

as  a  guide  in  the  interpretrntion  of  such  ansljtieal  reiohs.  He  dioald 
like  to  know  how  these  condusioiis  could  be  reconciled ;  sddng  not 
in  cMping  criticism,  hot  as  mn  enquirer  mfter  infixmalioo. 

Mr.  E.  SnnjLFJTELL  Ssctth  (lirerpool)  offered  a  suggestion  upon 
one  aspect  of  the  treatment  of  sewage  through  ffltratkm  beds.  Thej 
had  passed  orer  one  reiy  important  feature.  When  occasion  arose 
to  work  the  filters  intermittently  much  time  was  lost.  He  was  him- 
self engaged  in  a  chemical  process  which  necessitated  the  free 
admission  of  air.  He  did  not  effect  it  bj  microbe-organisms,  bat  bj 
a  catalytic  agent,  namely  salts  of  copper.  The  processes  were  some- 
what analogous,  and  he  made  his  suggestion  aocordinglj.  There 
was  no  reason  why  they  should  not  add  air,  and  draw  air  through  the 
filter  beds,  as  he  was  doing  in  his  chemical  process,  by  means  of  fans. 

Mr.  W.  G.   Labkh^s   (Dublin)  said  he  was  not  conoemed  to 
enter  into  the  disputes  or  differences  that  might  arise  between  the 
chemists  who  had  expounded  their  riews  to  the  section,  neither  did 
he  wish  to  discuss  engineering  matters,  but  as  one  who  for  some  years 
had  been  working  practically  upon  the  effluents  of  Tarious  towns  in 
the  West  Biding,  he  regretted  that  there  had  been  no  expression  of 
opinion  on  the  part  of  some  one  in  authority  in  the  district  as  to  the 
dream  of  Messrs.  Dibdin  and  Thudichum,  which,  if  realised,  would 
annihilate  all  sludge.     He  reminded  some  of  the  gentlemen  who  had 
spoken  that  the  authorities  of  manufacturing  towns  had  not  to  deal 
exclusively  with  domestic  sewage.    They  had  also  to  deal  with  sewage 
that  contained  the  refuse  of  dje  works,  which  refuse  included  indigo, 
logu'ood  and  other  solid  inorganic  matters,  and  he  should  like  to  ask 
Mr.  Cameron,  or  others,  who  could  speak  with  authority  regarding* 
the  septic  tank,  whether  a  microbe  had  yet  been  invented  tliat  would 
eat  indigo,  logwood  or  any  of  those  other  waste  materials  which  went 
into  the  sewers  and  rendered  the  sewage  what  it  was.   Sludge  was  an 
important  factor  in  the  sewage  disposal  of  all  the  manufacturing 
centres  in  Yorkshire.    Take  the  Halifax  effluent  as  an  example,  at  its 
best  it  is  a  foul,  black,  heavy  effluent ;  at  its  worst  occasionally  like 
treacle  in  consistency,  and  he  did  not  think  that  the  septic  tank 
would  make  it  odourless  and  harmless,  and  do  away  altogether  with 
the  solid  particles  it  contained.     The  quantity  of  sludge  at  Halifax 
was  about  one  ton  per  million  gallons,  after  a  preliminary  mechanical 
sedimentation.    He  should  like  to  see  the  experiment  tried  of  dealing 
with  this  by  the  septic  system,  and  he  had  no  doubt  that  some  neigh- 
bouring manufacturing  towns  would  be  glad  to  place  three  or  four 
million  gallons  a  day  at  the  disposal  of  the  supporters  of  it  if  they 
could  be  assured  no  sludge  followed  the  treatment,  to  enable  them  to 
prove  their  annihilation  of  sludge.     The  inevitable  large  quantity  of 
sludge  was  a  very  important  matter,  and  bad  to  be  considered  when 
dealing  with  the  sewage  of  all  the  West  Biding  towns.    In  describing 
the   Exeter  tank   which   received   a   purely   domestic  sewage,   the 
quantity  of  sludge  in  the  bottom  of  it  was  carefully  noted,  but  when 
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we  came  to  the  Yeovil  tank,  which  was  said  to  contain  a  large 
quantity  of  manufacturing  refuse,  all  reference  to  sludge  was  omitted. 

Mr.  Wolf  Defbies  (Thames  Ditton),  said  be  did  not  propose  to 
offer  any  criticism  on  the  technical  details,  but  to  ask  the  Section  to 
consider  whether  there  was  not  suificient  evidence  in  the  papers 
which  had  been  read  and  in  the  criticisms  which  had  been  offered, 
that  they  were  in  the  presence  of  a  subject  of  extreme  complexity, 
and  that  the  conditions  were  liable  to  vary  in  a  manner  not  to  be 
expressed  in  a  single  paper  or  by  a  single  formula.  In  these 
circumstances  it  was  much  to  be  regretted  that  the  observations  which 
had  been  made  and  were  l^eing  made  were  not  conducted  under  con- 
ditions sufficiently  uniform  to  make  the  results  comparable.  This 
state  of  things,  which  unfortunately  prevailed  in  other  branches  of 
experimental  sanitary  science,  meant  that  a  large  part  of  the  work 
would  have  to  be  done  over  again,  and  the  energy  and  money  which 
had  been  expended,  though  they  might  not  have  been  actually  wasted, 
would  have  been  of  much  less  use  than  if  the  observations  had 
been  arran^d  with  a  view  to  the  ultimate  comparison  of  the 
results  obtained  by  the  various  experimental  plants.  Accordingly, 
the  most  important  outcome  of  the  discussion  that  had  taken  place 
appeared  to  him  to  be  the  suggestion  of  Dr.  Woodhead,  that  this  was 
a  matter  for  a  systematic  experiment,  not  necessarily  at  a  large 
expense,  but  over  a  sufficient  variety  of  places  and 'conditions  and  on 
a  scheme  expressly  so  pre-arranged  as  to  enable  results  to  be  com- 
pared ;  and  that  this  could  be  by  far  the  most  effective  and  economical 
way  to  obtain  some  general  constructive  data.  He  did  not  know 
sufficient  of  the  question  to  say  whether  the  time  was  ripe  for  such 
an  investigation  in  regard  to  sewage  treatment ;  but  he  felt  that  if 
this  matter,  which  was  so  eminently  deserving  of  it,  could  be 
attacked  in  that  manner,  and  if  the  Congress  Authorities  could  be 
induced  to  press  upon  the  more  potent  Local  Authorities  the 
desirability  of  so  attacking  it,  they  would  give  the  most  important 
assistance  possible  to  the  rapid  solution  of  the  sewage  problem,  and 
establish  a  precedent  for  attacking  a  large  number  of  other  questions 
on  which  heterogeneous  experiment  would  otherwise  be  more  or 
less  wasted. 

Mr.  W.  K.  L.  Abmttagb  (Yeovil)  referring  to  the  question  as 
to  the  quantity  of  sludge  in  the  Yeovil  tank,  said  an  experimental 
plant,  to  test  *'The  Septic  Tank''  treatment  of  combined  manu- 
facturers' refuse  and  domestic  sewage,  had  been  in  operation  there 
for  the  last  twelve  months  and  the  amount  of  sludge  deposited  on 
the  floor  of  the  tank  during  this  period  would  average  between  one 
and  three-quarter  to  two  inches ;  and  this  is  of  a  mineral  and  not 
of  a  vegetable  character. 

A  Member  :  What  is  the  nature  of  the  refuse  at  Yeovil  ? 

Mr.  Abmttaoe:  Fell-mongering,  leather  staining  and  dyeing  for  the 
manufacture  of  gloves  in  every  stage,  from  the  raw  hide  to  the  finished 
article,  and  a  fair  quantity  of  brewery  refuse. 
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Mr.  Malcolm  Fatebson  (Bradford)  remarked  that  Dr.  Ban%  ise 
had  mentioned  in  his  paper  that  there  was  no  patent  right  in  con- 
nection with  the  Dortmund  tank,  adding  that  he  was  glad  to  hear 
that  statement.  He  helieved  that  the  best  example  of  that  tank  was 
at  Loughborough.  It  had  been  claimed  that  the  Dortmund  system, 
as  adopted  by  another  person,  had  certain  patent  rights,  but  the 
Loughborough  Corporation  had  entirely  set  at  defiance  all  such  claims, 
and,  as  an  engineer  he  said  that  there  was  no  cardinal  principle  in 
connection  with  the  Dortmund  tank  that  had  in  any  way  been 
improved  upon  in  the  so-called  patent  adopted.  He  was  glad  to  learn 
from  Professor  Bostock  Hill  that  there  was  so  much  benefit  to  be 
derived  from  waste  coal.  If  that  were  proved  in  practice  it  would  be 
a  very  considerable  gain  to  those,  engaged  in  the  treatment  of  sewage. 
Professor  Bostock  Hill  mentioned  that  filtration  through  coal  had 
a  marked  effect  upon  a  diificult  sewage — that  at  Wolverhampton. 
If  it  were  found  that  coal  could  deal  with  sewage  containing  strong 
acids,  which  he  did  not  think  the  septic  process  could  deal  wdth,  and 
produce  a  marked  effect  upon  them,  that  would  be  a  notable  discovery. 

Mr.  W.  J.  DrBDiif  (London)  reminded  the  section  that  this  bio- 
logical method  of  treating  sewage  had  gradually  been  coming  to  the 
front.  Many  people  were  imder  the  impression  that  it  was  only 
during  the  last  year  or  two  that  anything  had  been  known  about  it, 
and  that  all  at  once  old  ideas  were  being  abandoned,  that  something 
new  was  being  put  in  their  place,  and  that  there  was  nothing  to 
fortify  the  position  taken  up.  The  question  was  mooted  as  far  back 
as  1883.  He  believed  that  one  of  the  first  men  to  enunciate  the 
principle  of  the  destruction  of  sewage  matters  by  organisms  was 
Dr.  Sorby,  of  Sheffield,  in  the  course  of  some  evidence  given  before 
the  Eoyal  Commission.  The  matter  was  taken  up  and  carried  on  by 
Dr.  Dupre  and  himself  (the  speaker),  and  in  the  course  of  a  paper  he 
(Mr.  Dibdin)  read  before  the  Civil  Engineers  in  1887,  he  stated  that 
the  biological  process  of  treating  sewage  was  the  coming  one.  He 
was  only  laughed  at  for  his  pains.  The  work  was  carried  on,  how- 
ever ;  one  opponent  after  the  other  had  come  in ;  and  they  had  been 
working  the  system  for  six  years  at  Barking  and  five  years  at  Sutton. 
Working  from  effluent  up  to  the  sewage  they  found  that  the  same 
action  could  be  applied  to  the  whole  of  the  crude  matters  as  to  the 
fine  matters  in  the  effluent.  They  had  had  that  process  working  at 
Sutton  for  twelve  months,  and  Mr.  Cameron  had  practically  the  same 
thing  at  Exeter  for  over  twelve  months.  Since  organic  matter  had 
existed  it  had  been  continually  destroyed  by  the  bacteria,  but  that 
had  only  come  to  them  as  a  matter  of  knowledge  since  they  became 
possessed  of  more  definite  information  regarding  bacteria.  It  was 
nothing  new ;  they  merely  understood  now  what  they  were  before 
doing  imperfectly,  and  in  the  dark.  As  to  the  effect  of  storm  water 
upon  the  action  of  a  microbial  filter,  the  work  of  the  biological  filter 
bed  was  the  destruction  of  the  organic  matter.  It  was  not  a  question 
of  whether  they  had  more  or  less  water,  it  was  the  amount  of  organic 
matter  that  was  put  on  the  bed,  and  if  that  was  not  materially 
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increased  it  mattered  not  how  much  storm  water  was  put  upon  it. 
They  had  been  able  to  put  three  or  four  times  the  quantity  of  storm 
water  on  to  a  bed  than  the  volume  of  sewage  they  bad  put  previously. 
That  answered  the  question  entirely.  While  he  very  greatly  appre- 
ciated the  scientific  investigations  of  Mr.  Adeney — he  had  done 
admirable  work  in  relation  to  the  action  of  the  micro-organisms — he 
(the  speaker)  was  sorry  that  gentleman  had  stopped  short  and 
favoured  a  process  involving  the  use  of  chemicals,  which,  working  it 
out  in  cost,  would  come  to  using  the  equivalent  of  50  grains  of  lime 
per  gaUon.  He  was  not  speaking  of  lime,  but  of  precipitants  so  used, 
which,  when  worked  out  would  equal  something  like  the  cost  of 
50  grains  per  gallon.  If  Mr.  Adeney  had  only  gone  a  step  further 
he  would  have  been  level  with  them,  and  he  was  certain  that  gentle- 
man would  yet  come  abreast  of  them  in  regard  to  the  bacterial 
treatment  of  sewage. 

Mr.  W.  Kate  Fabry  (Dublin),  said  that  as  regards  Dortmund 
tanks,  in  1891  he  constructed  tanks  on  this  principle  in  Ireland, 
using  a  series  of  them  and  getting  the  most  excellent  results.  Those 
tanks  had  been  used  in  connection  with  Mr.  Adeney's  proposals,  and 
for  five  years  his  system  had  been  tested  by  practical  work,  and  the 
works  could  be  examined  to-day  for  the  satisfaction  of  anyone.  Mr. 
Dibdin  had  misunderstood  him  as  to  the  question  of  cost.  They  had 
a  very  cheap  way  of  producing  the  precipitant,  and  the  little  used 
rendered  the  cost  very  small  indeed.  They  had  got  beyond  the 
experimental  stage  and  they  found  the  quantities  required  in  practice 
did  not  exceed  this  estimated  quantity.  As  regards  the  observa- 
tions of  a  previous  speaker  on  the  subject  of  the  conflicting  evidence 
of  the  chemists  with  reference  to  the  inference  to  be  drawn  from 
the  increase  or  decrease  in  the  ammonia  in  the  sewage  set  on,  and 
after  it  had  passed  through  the  septic  tank  he  (the  speaker)  had  to 
tell  them  that  in  the  light  of  Mr.  Adeney's  researches  the  chemist 
who  argued  favourably  from  an  increase  in  the  ammonia  was  right, 
and  the  chemist  who  argued  favourably  from  a  decrease  was  wrong. 

Dr.  S.  Babwise  (Derby)  said  the  experience  at  Burton  showed 
that  there  was  a  fearful  smell  as  a  result  of  the  Septic  system. 
Before  they  used  lime  as  a  precipitant  the  smeU  was  so  strong  that 
a  clergyman  living  five  miles  from  the  farm  obtained  an  injunction  to 
restrain  them  from  putting  the  sewage  on  to  the  land  after  it  bad 
undergone  the  anaerobic  process  in  their  flat  sewers.  When  we 
came  to  such  strong  sewage  as  that  of  Nuneaton  and  Burton-on- 
Trent  the  process  if  practicable  would  have  to  be  considerably  modi- 
fied, otherwise  injunctions  would  be  granted  to  restrain  them  from 
putting  the  foul  liquid,  the  result  of  the  Septic  process  upon  the 
filters.  He  quite  accepted  that  at  Exeter  Sulphuretted  Hydrogen 
was  not  produced,  but  with  most  sewages  it  would  be. 

Professor  A.  Bostook  Hill  (Birmingham)  said  one  point  which 
struck  him  was  the  complexity  of  the  sewage  problem.     When  some 
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of  them  inferred  that  perhaps  the  sewage  problem  was  solved  they 
meant  that  the  general  principle  of  sewage  disposal  was  solved  rather 
than  that  one  ])artieular  method  was  the  correct  one.  He  thought 
the  suggestion  of  Dr.  Sims  Woodbead  was  valuable— certainly  for 
some  particular  districts.  That  gentleman  suggested  that  these 
biological  filters  were  of  great  use  as  preliminaries  in  treating  sewage 
before  putting  it  on  to  land,  thereby  utilizing  certain  valuable 
material.  In  districts  such  as  those  in  and  around  Birmingham 
where  the  sewage  of  700,000  people  was  treated  on  an  area  of 
land,  and  for  many  years  the  authorities  had  been  endeavouring  to 
put  a  quart  into  a  pint  pot,  the  bacterial  filter  would  be  of  the 
greatest  value ;  the  adaptation  of  it  would  not  come  as  a  substitute 
for  land  treatment  but  as  an  aid  to  land  treatment.  Mr.  Boechling 
attributed  the  failure  of  farms  to  bad  management ;  that  was  true, 
but  everybody  knew  that  there  were  places  where,  owing  to  the 
quality  of  the  sewage  and  the  nature  of  the  land,  such  treatment 
must  of  necessity  fail.  It  was  in  places  such  as  thos&  where  the 
bacterial  filter  would  be  of  use.  Then  as  to  coal,  in  dealing  with  the 
Wolverhampton  sewage,  he  (the  speaker)  did  not  say  that  coal 
had  the  power  of  neutralising  or  removing  acid.  After  precipitation 
they  could  get  a  clear  effluent,  an  effluent  as  good  as  that  turned  out 
by  land.  Wolverhampton  was  at  present  under  an  injunction  and 
sequestration  order  for  pollution  of  streams  into  which  it  sent  its 
sewage.  The  town  had  now  a  large  area  of  land,  much  of  excellent 
quality,  on  which  it  treated  its  sewage,  and  yet  it  did  not,  on  account 
of  the  chemical  nature  of  the  sewage,  turn  out  an  effluent  which 
would  not  pollute  a  stream.  In  fact,  far  better  results  were  obtained 
by  filtration  through  coal  than  by  the  land,  neutralization  of  acid 
having  been  previously  effected  in  each  case. 

The  President  of  the  Section  (Mr.  Lewis  Angell,  London,)  said 
that  when  he  took  the  chair  he  was  told  that  the  sewage  question 
was  certain  to  excite  fierce  discussion,  and  that,  like  the  microbes, 
they  would  eat  each  other  up.  The  discussion,  however,  had  been 
conducted  with  good  temper  and  in  an  extremely  satisfactory  manner, 
and  he  was  sure  good  results  would  accrue. 

Professor  A.  Bostock  Hill  (Birmingham),  proposed  a  vote  of 
thanks  to  the  Chairman,  who  had  ably,  courteously  and  patiently 
conducted  the  discussion.  The  papers  which  had  been  read  contained 
much  of  absorbing  interest,  a  fact  upon  which  the  Chairman  might 
congratulate  himself. 


Letter  received  from  Sir  Fraxcis   Shakp  Powell,  Bart.,  M.P. 
(Vice-President) : — 

Tschl,  Austbia. 

SepU  7th,  1897. 
....  As  the  time  of  our  Autumn  Congress  approaches  I  must 
not  deJaj  a  line  of  apology  and  regret  for  my  absence  from  the  meeting 
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in  Leeds.  I  should  most  gladly  have  attended  had  attendance  been 
possible. 

I  learn  from  you  that  the  subject  of  Prevention  of  Eivers  Pollution 
will  probably  be  discussed.  Having  been  in  charge  of  the  Bivers 
Pollution  Bill  during  some  years  at  the  request  of  the  County  Council's 
Association,  and  with  the  valuable  aid  of  Dr.  Farquharson,  I  venture 
to  write  a  few  lines. 

Public  opinion  in  favour  of  our  Bill  is  fast  growing,  and  I  have 
good  reason  to  hope  that  much  of  the  opposition  will  disappear.  I 
have,  I  need  not  say,  pf^ssed  the  matter  on  the  attention  of  succes- 
sive Governments.  In  the  present  temper  of  the  House  of  Commons 
as  regards  Bills  introduced  by  private  members,  the  Bivers  Pollution 
Prevention  Bill  cannot  be  passed  by  a  private  member,  but  much 
may  be  effected  by  pressing  forward  the  measure,  doing  all  that  can  be 
done  to  mature  public  opinion  and  urging  the  Government  to  take 
the  matter  up  and  pass  the  Bill,  or  a  Bill  like  unto  it,  themselves  at 
an  early  date. 

Meanwhile  we  have  the  experience  afforded  by  the  administration 
of  the  Mersey  and  the  West  Biding  Acts.  Much  is  being  done  under 
both  Acts. 

The  authorities  are  proceeding  with  much  discretion,  and  avoid  un- 
necessary irritation  in  the  execution  of  a  diificult  duty. 

The  successful  operation  of  the  statutes  in  such  counties  as 
Lancashire  and  Chesnire,  the  seats  of  our  largest'  industrial  establish- 
ments, is  surely  a  great  encouragement  and  justification  for  moving 
in  advance  by  every  means  at  our  command. 

We  shall  greatly  value  any  action  in  favour  of  our  Bill  which  may 
be  ta)^en  by  the  Congress  at  Leeds. 

The  only  other  point  to  which  I  should  venture  to  refer  in  these 
lines  of  apology  is  that  of  Vaccination.  I  am  very  hopeful  that  the 
Government  may  at  length  see  their  way  to  legislate.  A  new  report 
issued  since  Parliament  rose,  on  Calf  lymph,  may  clear  away  diffi- 
culties. 

The  President  was  so  good  as  to  promise  me  the  immediate 
publication  of  the  Beport,  which  is  probably  already  known  to  many 
members  of  the  Congress,  or  will  at  any  rate  be  so  known  at  an  early 
date  .... 


Communication  received  from  C.  S.  Beeston,  Ormskirk,  who  was 
unable  to  speak  at  the  meeting : — 

1  feel  sure  that  most  of  us  would  be  glad  to  know  the  cost  of  the 
installation  at  either  Exeter  or  Yeovil,  for  Mr.  Cameron  tells  us  that 
"  it  is  less  than  is  often  spent  in  laying-out  a  sewage  farm  to  serve 
an  equal  population.''  One  cannot  help  feeling  that  the  papers  and 
discussion,  short  as  the  latter  has  been,  indicate  a  principle  to  guide 
us  in  solving  the  sewage  problem ;  viz.,  by  allowing  and  assisting 
nature  to  do  its  work  instead  of  opposing  it,  as  is  too  often  the  case. 
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It  does  not,  however,  follow  that  this  or  that  **  system "  is  the  uni- 
versal cure.  Before  we  can  compare  the  land  treatment  with  any 
other,  to  the  detriment  of  either,  hoth  systems  must  be  worked  with 
the  same  amount  of  intelligence.  But  does  the  average  sewage  farm 
receive  the  same  amount  of  care  in  the  distribution  of  the  sewage 
over  the  surface  as  the  artificial  filter?  Is  it  applied  in  so  inter- 
mittent a  manner?  In  short,  are  they  equally  *'well  managed*^ 
When  it  can  be  shown  that,  *'  management"  and  '^  quality  of  sewage" 
being  equal,  the  artificial  filter  turns  out  a  better  ejfiuent  than  similarly 
treated  natural  filters,  there  will  be  no  question  as  to  which  to  adopt. 
There  is  certainly  one  point  in  &vour  of  sewage  farms ;  that  your 
ratepayers  always  have  an  asset.  But,  before  adopting  any  of  the 
many  specifics,  it  behoves  a  sanitary  authority  to  carefully  weigh  the 
evidence.  The  treatment  that  may  be  successful  in  a  district  without 
a  manufactory  of  any  kind  will  not  be  suitable  for  the  sewage  of,  say, 
Bradford  or  Wolverhampton.  I  would  also  like  to  ask  Mr.  Dibdin 
whether  the  increasing  use  of  antiseptics  by  every  member  of  the 
community  may  not  be  handicapping  the  treatment  of  sewage  on 
land  ? 
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SECTION    III. 

CHEMISTRY,  METEOROLOGY,  AND  GEOLOGY. 


PAPERS  AND   DISCUSSIONS. 

"  The  Rocks  of  Yorkshire  as  a  Source  of  Water  Supply,*'  by 

Percy  F.  Kendall,  F.G.S. 

When  I  was  invited  by  our  enereetic  local  secretary,  Mr. 
Branson,  to  read  a  paper  on  this  subject,  I  confess  I  accepted 
the  task  with  some  misgivings.  In  the  first  place,  I  was  on 
the  eve  of  the  vacation,  and  was  about  to  take  a  much  needed 
summer  holiday,  whilst  in  the  second  place  I  was  somewhat 
aghast  at  the  magnitude  of  the  subject.  Though  long  interested 
in  the  question,  yet  the  following  notes  are  to  be  regarded 
mainly  as  a  compilation.  I  am  indebted  first  and  foremost  to 
my  friend  Mr.  C.  E.  De  Kance,  whose  admirable  book  on  the 
water  supply  of  England  and  Wales  is  so  well  known ;  also  to 
the  sixth  report  of  the  Kivers  Pollution  Commission;  the 
memoirs  of  the  Geological  Survey,  especially  that  on  tlie 
•Jurassic  Kocks  of  Yorkshire,  by  Mr.  Fox  Strangways ;  all 
these  have  been  largely  drawn  upon.     I  have  also  to  make 

f;ratef ul  acknowledgment  of  the  assistance  which  I  have  received 
rom  Mr.  F.  W.  Branson,  F.C.S.,  Mr.  Fairley  (Citv  Analyst 
of  Leeds),  Dr.  Richardson  (Borough  Analvst  of  Bradford), 
Mr.  James  Baynes,  Ph.D.,  F.G.S.  (Analyst  for  the  East  Riding 
and  the  Borough  of  Hull),  and  Mr.  J.  E.  Stead,  of  Middles- 
boro',  who  have  kindly  furnished  me  with  many  analyses  of 
water. 

The  Regions  to  be  Dealt  With. 

The  region  of  which  I  have  undertaken  to  speak  is  a  very 
large  one,  with  a  proportionately  great  diversity  of  physical  and 
geological  structure.     The  amount  of  rainfall  also  varies  from 

Elace  to  place  within  very  wide  limits,  some  portions  of  the  area 
aving  a  rainfall  very  near  to  the  minimum  for  Britain,  while, 
in  other  parts,  the  amount  rises  to  70  inches.  The  country  is 
divisible  for  our  purposes  into  three  divisions,  not  coinciding 
with  the  political  or  administrative  areas,  but  according  to  those 
factors  upon  which  water  supply  depends,  namely.  Physical 
Structure,  Geology^  and  Rainfall. 
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1.  First  there  is  a  Western,  or  Pennine  Region,  consisting  of 
a  billy,  and  in  part  almost  mountainous  country,  composea  of 
Palaeozoic  rocks,  mainly  of  Carboniferous  age,  which  extends 
from  the  western  margin  of  the  county  to  a  little  eastwards  of 
Leeds.  This  is  a  region  of  heavy  rainfall,  the  amount  ranging 
from  probably  70  inches  near  Ingleborough,  down  to  24  inches 
on  the  Eastern  edge,  where  it  falls  away  into  the  plain. 

2.  Then  there  is  a  Median  Valley  Bemon,  consisting  of  low 
grounds  occupied  by  Permian  Triassic  and  Liassic  strata,  forming 
a  broad  strip,  running  in  a  general  N.N.W.  and  S.S.E.  direction. 
It  includes  the  Vale  of  York  and  the  low  grounds  to  the  north- 
ward of  the  Cleveland  Hills.  The  rainfall  is  extremely  low, 
usually  below  25  inches. 

3.  There  is  also  an  Eastern  Hill  Kegion,  consisting  of 
Cretaceous  and  Oolitic  rocks.  In  the  nothem  part  of  the  region 
the  harder  rocks  of  the  Jurassic  series,  rise  to  form  the  massive 
block  of  the  Cleveland  Hills,  while  to  the  southward  the  Chalk 
Wolds  form  a  series  of  lofty,  rolling,  downs,  with  rather 
bolder  contours  than  those  which  prevail  in  the  Chalk  country 
of  the  South  of  England.  Holderness  and  the  Vale  of  Pickering 
are  low  lying  areas  of  similar  rocks  covered,  however,  with  a 
great  thickness  of  drift  deposits.  The  rainfall  varies  from  36 
inches  in  the  Cleveland  Hills  down  to  about  25  inches  in  the 
southern  part  of  the  Chalk  Wolds. 

The  rocks  of  the  First  Region  consist  of  the  following : — 

The  Silurian  and  Ordovician  Series. 

These  rocks  are  exposed  on  the  upthrow  side  of  the  Craven 
faults,  e.g,^  in  Crummack  Dale,  Rioblesdale  and  at  Malham. 
They  have  an  aggregate  thickness  in  these  exposures  according 
to  Prof.  McKenny  Hughes,  of  10,000  feet.  They  consist  of 
shales  and  grits,  but  as  they  are  not  readily  permeable  they 
cannot  be  regarded  as  good  water-bearing  strata.  On  the 
other  hand,  from  their  character  they  might  furnish  an  ad- 
mirable base  for  a  puddle  trench  for  gravitation  supply ;  indeed 
there  is  probably  no  more  suitable  foundation  geologically,  in 
the  whole  of  Yorkshire. 

The  Carboniferous  Limestone. 

This  series,  which  in  the  southern  part  of  the  Pennine 
Chain  is  an  unbroken  mass  of  pure  limestone,  exceeding  2,000 
feet  in  thickness,  is  in  Yorkshire  interstratified  with  shales 
and  sandstone,  and  these  intercalations  of  mechanical  sedi- 
ments constitute  a  large  proportion  of  the  whole,  until  the 
latitude  of  Settle  is  reached.  They  are  also  subject  to  re- 
markable  variations   of  thickness,   especially  in  proximity  to 
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the  Craven  faalts,  a  series  of  great  dislocations  sweeping  in 
a  wide  curve  round  from  the  Lune  Valley,  in  the  neigh- 
bourhood of  Kirkby  Lonsdale,  past  Giggles  wick  Scar — a 
remarkable  feature  produced  by  the  fault — Malham,  and  on 
through  Pateley  Bridge.  They  are,  in  my  opinion,  traceable 
into  continuity  with  the  great  faults  which  have  contributed 
to  produce  the  Vale  of  JPickering.  Mr.  Tiddeman,  of  Her 
Majesty's  Geological  Sun^ey,  has  pointed  out  that  the  faulting 
movement  was  probably  in  progress  during  the  Carboniferous 
Period,  for  he  finds  that  the  Carboniferous  Limestone  on  the 
upthrow  side  of  the  fault  has  a  total  thickness  of  400 — 800 
feet,  while  on  the  downthrow  side  it  reaches  the  surprising 
maximum  of  6,000  feet ;  and  not  only  so,  but  its  character  is 
markedly  different,  the  northern  series  consisting  of  practically 
pure  and  unbroken  limestone,  while  on  the  southern  side  the 
series  consist  largely  of  shales  and  black  limestones,  with 
.occasional  knoll-like  masses  of  a  whiter  limestone  very  rich  in 
fossils.  The  outcrops  of  the  Carboniferous  Limestone  occupy 
large  areas  in  the  mountainous  country  round  Settle,  Malham, 
and  generally  the  deep  Pennine  Valleys,  and  from  the  soluble 
quality  of  the  limestones  it  constitutes  an  admirable  catchment, 
as  is  well  illustrated  by  the  great  fissured  limestone  pavements, 
and  the  way  in  which  streams  are  swallowed  up  directly  they 
pass  from  less  pervious  beds  on  to  the  Limestone.  As  regards 
the  quality  of  the  water  obtained  from  the  Limestone,  though 
so  largely  drawn  from  a  moorland  catchment,  and  therefore 
charged  with  powerful  solvents,  its  hardness  in  the  deep  wells 
is  not  as  great  as  might  be  expected,  ranging  in  cases  reported 
to  the  Kivers  Pollution  Commission  from  11  degrees  up  to 
27*9  degrees ;  but  Mr.  Fairley  has  kindly  furnished  me  with 
an  anatysis  of  a  limestone  water  at  Ingleton,  in  which  the 
hardness  was  only  seven  degrees.  In  Yorkshire  the  limestone 
is  generally  free  from  magnesia,  and  consequently  most  of  the 
hardness  is  temporary.  In  the  Ingleton  water  just  referred 
to  only  2*8  degrees  was  permanent. 

The  Yoredale  Series. 

The  rocks  of  the  Yoredale  Series  display  the  same  series  of 
modifications  that  are  observable  in  the  Carboniferous  Lime- 
stone. South  of  the  Craven  faults  they  are  very  thick, 
reaching  a  maximum  of  about  1,200  feet,  and  consisting  of 
shales  and  grits,  while  on  the  northern  side  of  these  great 
fractures  they  consist  of  alternating  thick  beds  of  limestone, 
sandstone,  and  shale,  whose  repetitions  upon  the  sides  of  the 
hills    produce   the   terraced    appearance   so   characteristic   of 
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Uredale    (or   Wensleydale),   the   I'egion   of    their  Irpical  ex- 

f)osure.  Their  maximum  thickness  here  is  only  900  feet.  But 
ittle  information  is  available  regarding  the  character  of  the 
Yoredale  water.  It  is,  however,  of  interest  to  note  that  the 
famous  medicinal  waters  of  Harrogate  come  from  this  forma- 
tion ;  and  as  indicating  the  deep-seated  source  of  the  springs 
of  the  district,  I  may  mention  that  Mr.  Paul,  of  HaiTOgate, 
has  found  a  difference  of  10  degrees  Fahrenheit  in  the  temper- 
ature of  adjacant  streams.  The  Yoredale  rocks  are  probably 
of  greater  importance  as  yielding  satisfactory  foundations  for 
puddle-trenches  for  intercepting  dams  than  as  actual  water- 
bearing strata. 

The  Millstone  Grit. 

This  series,  which  attains  a  thickness,  in  Yorkshire,  of  about 
4,000  feet,  consist  essentially  of  four  massive  beds  of  sandstone. 
These  are  usually  very  coarse  in  grain  and  often  pebbly. 
Between  the  beds  of  sandstone  are  great  shaly  layers,  but  only 
tlie  lowest  and  highest  of  the  sandstones  can  be  regarded  as 
absolutely  constant.  These  hard  resistant  sandstones  yield  but 
slowly  to  atmospheric  influences,  and  we  consequently  find  vast 
areas  of  the  high  moorlands  occupied  by  these  rocks.  They 
thus  constitute  great  absorptive  areas  of  readily  permeable  rock, 
and  may  be  looked  upon  as  one  of  the  greatest  natural  reservoirs 
in  the  county.  The  researches  of  Dr.  Sorby  into  the  structure 
of  the  Millstone  Grit,  seem  to  me  to  justify  the  inference  that 
its  permeability  is  greater  in  the  deeper  seated  than  in  the  more 
superficial  portions.  But  my  observations  on  the  moorlands  to 
the  north  of  Keighley  fully  confirm  the  opinion  of  Mr.  De 
Ranee  that  there  is  an  exceptional  tendency  in  faults  traversing 
these  rocks  to  puddle  themselves  with  a  luting  of  clayey  par- 
ticles derived  from  the  shale  lands.  This  puddling  appears  to 
take  place  with  gi'eater  readiness  the  more  pumping  there  is, 
and  therefore  in  any  scheme  for  obtaining  a  large  water  supply 
from  deep  wells  in  the  Millstone  Grit,  careful  attention  is 
necessary  to  this  point.  The  quality  of  the  Millstone  Grit 
water  is  excellent.  It  is  of  great  purity  and  very  moderate 
hardness.  Thus  at  Halifax  a  well  in  the  Millstone  Grit  yielded 
water  of  only  11*8  degrees,  and  the  water  supplying  Ilkley 
Baths  is  of  8*6  degi'ees  of  the  Clark  scale. 

The  Coal  Measures. 

The  Coal  Measures  in  Yorkshire  attain  a  computed  thick- 
ness of  5,000  feet.  They  consist  essentially  of  shales  with 
the  not-to-be-overlooked   Coal   seams  and  occasional   beds  of 
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sandstone.  They  are  very  inconstant,  thickening,  thinning, 
or  perhaps  wholly  disappearing  in  an  exceedingly  capricious 
fashion.  Some  of  the  sandstone  beds,  however,  are  very 
persistent,  as  for  example  the  Elland  Flags  which  cap  many 
of  the  ridges  round  about  Leeds.  The  shales  usually  yield 
little  water  but  the  sandstones  are  generally  capital  water- 
bearing rocks;  the  mining  engineers  are  indeed  apt  to 
employ  adjectives  of  a  much  more  homely  and  vigorous 
character  in  speaking  of  them.  Mr.  De  Kance  records  on  the 
atrthority  of  the  late  Prof.  Green,  my  distinguished  predecessor 
at  the  Yorkshire  College,  the  case  of  Wath  Main  Colliery  the 
shaft  of  which  yielded  the  astounding  quantity  of  26  million 
gallons  a  day  for  several  months.  I,  nowever,  cannot  help 
suspecting  an  accidental  introduction  of  a  cypher  here.  Large 
numbers  of  private  works  in  the  busy  centres  of  the  West 
Biding  draw  their  water  supplies  from  the  Coal  Measures,  but 
gendi-ally  speaking  the  character  of  the  water  is  not  such  as  to 
render  it  suitable  tor  a  public  supply.  The  large  quantity  of  ton 
Pyrites  in  the  coal  measures  imparts  to  the  water  chalybeate 

Dualities,  and  frequently  Sulphuretted  Hydrogen  is  also  present, 
n  addition  to  this  quality  the  water  is  often  extremely 
hard,  and  in  many  cases  which  have  come  under  my  notice  in 
Yorkshire,  Cheshire,  and  other  neighbouring  counties  large 
quantities  of  Sodium  Chloride  are  found  in  the  pit-water, 
quantities  so  large  as  to  dispel  the  particular  suspicions  which 
generally  attach  to  waters  containing  chlorides.  In  many 
collieries  the  water  is  brackish  and  that  which  is  found  in  some 
might  even  be  called  weak  brine.  Mr.  Fairley  has  noted  a 
pit-water  at  BruntclifFe  in  which  there  was  actually  two  ounces 
of  salt  to  the  gallon.  There  is  however  a  goodly  proportion  ' 
of  samples  of  Coal  Measure  water  which  might  be  characterised 
as  first-rate  potable  water.  The  hardness  is  generally  high — 
ranging  up  to  120® — though  in  some  cases  it  is  remarkably  low, 
as  low  as  2°  or  even  less. 

I  have  recently  detected  a  copious  eflBorescence  of  Magnesium 
Sulphate  upon  the  surface  of  some  Coal  Measure  sandstones 
in  Leeds.  I  ascribe  this  to  the  reaction  of  our  rather  sul- 
phureous atmosphere  upon  a  Dolomitic  cement  in  the  sand- 
stone, perhaps  derived  from  the  Permian  beds  which  at  a 
comparatively  recent  geological  epoch  must  have  extended  over 
this  area. 

The  Permian  Rocks. 

These  vary  in  thickness  from  about  200  feet  to  nearly  400 
feet.  They  consist  mainly  of  the  well-known  Magnesian 
Limestone,  which  forms   such  a  conspicuous  feature   of   the 
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Eastern  ei^  cc  T2>c  Pennhke  regicin.  Inteicalated  in  the 
ii2Ks:oi>es  £re  ir:Y*,£rur  &i»i  f^acDevfaat  inoonfltmnt  beds  of 
f^&aifTvoe  ad£  narl  Tbr  ertre-ine  solability  of  these  lime- 
s^*>Dt*  TiDjer  thi-  irau-i>  c«f  iht  aiiDosphere  of  smokr  towns  is 
well  kDown,  b-:  t  ven  t biS'  j«iav  air  of  the  oonntrr  is  not  without 
rffec^:  ml  this.  v^irtTber  wiih  a  ponwitT  due  to  changes 
bfloairlii^  •<•  A  r«DoTe  perjc^i  of  the  hisKwj  of  the  rock,  his 
isQpartei  to  The  MapH-siaD  Limestone  a  thirstiness  without 
j«anllrl  in  o:ir  >;rsTi5ei  recks.  Where  the  3kla£nesian  Lime- 
<:one  i*  expired  '•iiLcKiT  anj  exteoidre  cover  of  drift  deposits, 
surfa4>e-5iiv*ras.  rxcvpt  <ach  a*  rise  in  the  CariMNiiferoos  rocks 
Wvoni  ai>e  r^ricticallv  ni^n-existent,  but  occasiooallv  an  inter- 
calatevi  l«ei  of  marl  will  thivw  oui  a  spring. 

GeAi-rLly  speaking  tbe  Ma^mesian  Limestone  is  a  good  water- 
Vicarini:  strtmni.  l»u:  caie>  have  oocurred  in  which  bore-holes 
have  rntirvlv  :a:\-i  t'.^  onc»anter  wat«T.  Snch  a  one  was  that 
put  dowii  a:  IX'i:oa>:er.  in  1>^7, 

The  wa:er  is  vvi^*  hard,  and  the  famous  droppin^^  well  at 
Knaresboro'  is  ov^usidoivJ  bv  Mr.  Burrell  to  be  a  nearly  saturated 
S'.'luiion  of  calcium  >u!:thaTo,  with  somo  magnesium  sulphate 
and  calcium  carlH>naio.  In  other  respects  the  Alagnesian  Liime- 
st^-ne  water  is  vt- r}-  p.Mi  when  Taken  from  deep  wells,  being 
remarkablv  frev  from  onianic  contaminatioa.  but  shallow  weUs 
may.  in  consequenc»>  of  the  cavernous  and  wide-jointed  stmctuie 
<if  the  rock,  ilisi'Iay  a  quite  exceptional  liability  to  surface 
]  dilution. 

The  Ti:iA><ir  R«»ck>. 

The  Triassic  Kocks  consist  for  our  purjHwe  of  two  divisions, 
un  upper  Marl  scries  oonvspouding  ^"ith  the  Saliferous  Marls  of 
Worcestershire  and  Cheshire,  and  \'ielding  small  quantities  of 
water,  usuallv  distinctly  saline :  and  a  lower  series,  thin  in  the 
north  and  thickc-r  in  the  south,  of  Re\i  Sandstones,  which  are 
an  invaluable  storehouse  of  tri>od  water  for  the  great  agricul- 
tural [K>puIations  of  this  fertile  region,  and  for  the  market  towns 
which  sene  them,  and  Xonhallerton,  Tliir?k,  York,  and  Selbv, 
are  examples  of  towns  which  draw  largely  ujion  the  Triassic 
Sandstones  for  their  public  or  private  water  supply.  The  town 
supply  of  Selbv  may  be  taken  as  a  typical  Triassic  Sandstone 
water.  A  6^  inch  borehole  yields  a  daily  supply  of  a  quarter 
of  a  million  gallons  of  water  of  only  8  degrees  of  hardness. 
The  exposed  area  of  the  Triassic  Sandstone  is  extremely  small, 
a  heavy  cover  of  Drift — clays,  sands,  and  gravel — occupying  the 
whole  of  the  vale  ;  and  indeed  were  these  drift  deposits  cleared 
out,  the  vale  of  York  would  be  a  great  marine  inlet,  a  species 
of  fjord,  and  the  Cleveland  Hills  and  Chalk  Wolds  would  be 
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connected  with  the  mainland — if  at  all — hy  a  very  narrow  pen- 
insula. South  of  the  city  of  York,  the  Drift  deposits  are 
mainly  gravel,  and  it  is  doubtless  through  these  that  the 
Triassic  Sandstones  imbibe  the  water. 

The  Lias 

consists  essentially  of  clays,  and  cannot  be  reckoned  amongst 
the  sources  of  water  supply;  but  it  has  its  importance  as 
affording  a  good  watertight  floor  to  the  important  water-bearing 
strata  oi  the  Oolitic  series.  It  forms  the  picturesque  coast  and 
inland  scenery  of  the  Whitby  district. 

The  Eocks  of  the  Third  Eegion. 

The  Oolites.  This  great  group  must  be  dealt  with  in  some 
little  detail,  as  its  component  strata  differ  markedly  in  their 
water-bearing  qualities. 

The  Lower  Oolites  consist  of  a  great  series  of  Estuarine 
deposits,  mainly  sandstone,  laid  down  in  the  delta  of  a  great 
river  flowing  in  from  the  N.E.,  and  consequentlv  they  thin 
towards  the  south,  and  the  whole  Oolitic  series  is  absent  in 
the  neighbourhood  of  Market  Weighton.  The  Lower  Oolites 
may  be  said  to  make  up  the  great  mass  of  the  Cleveland  Hills, 
a  great  moorland  waste  with  a  heavy  rainfall  which  is  greedily 
absorbed  by  the  porous  sandstone,  and  given  out  in  springs  of 
amazing  volume  where  the  base  outcrops  on  the  impervious 
Lias.  Such  a  spring  at  Grosmont  supplies  the  town  of  W  hitby 
with  excellent  water,  with  only  seven  degrees  of  hardness. 
The  Oxford  Clay  is  an  impervious  bed,  above  which  comes  the 
Corallian  Series  of  sandstones  and  limestones,  forming  the  re- 
markable Tabular  Hills  about  Scarborough,  and  the  picturesque 
moorland  country  along  the  north  and  west  and  south  of  the 
vale  of  Pickering.  These  beds,  though  reaching  only  a  maxi- 
mum thickness  of  370  feet,  are  of  such  an  exceedingly  absor- 
bent nature  that  they  constitute  a  most  valuable  source  of 
underground  water.  Two  considerable  towns,  Scarborough 
and  A^lton,  may  be  cited  as  obtaining  their  supply  from  these 
rocks. 

At  Scarborough  a  supply,  which  for  a  long  time  was  adequate 
for  the  needs  of  the  town,  was  obtained  trom  a  noble  spring, 
which  poured  out  no  less  than  one  million  gallons  of  splendid 
water  from  these  rocks,  overlaid  by  the  Eameridge  Clay.  The 
total  hardness  was  11  degrees.  Supplementary  supplies  are 
now  obtained  from  two  other  wells  in  tne  same  formation,  each 
of  which  nearly  furnish  a  million  gallons.  This  may  be 
regarded  as  an  ideal  water  supply. 

The  Malton  supply  is  obtained  from  a  spring  in  a  similar 
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fosition  to  the  Scarborough  one,  and  the  field  of  water  is  lar^. 
ts  hardness  (19  degrees)  is,  however,  a  rather  serious  dement, 
and  it  has  been  proposed  to  supplement  the  supply  by  tapping 
a  series  of  springs  on  the  opposite — the  southern — side  of  the 
town,  which  will  furnish  water  from  another  source  of  rather 
less  hardness. 

The  Kimeridge  and  Speeton  Clays  cannot  be  regarded  as 
water-bearing  strata,  and,  therefore,  call  for  no  special  mention. 

The  Chalk  Beds. 

This  magnificent  bed  of  pure  white  limestone  1,350  in  thick- 
ness makes  up  the  whole  of  the  hill  country  known  as  the  Wolds. 
The  rainfall  is  rather  low  but  nevertheless  such  is  the  porosity 
of  the  rock  that  a  very  large  proportion  is  absorbed  and  surface 
streams  upon  this  formation  are  very  few  in  number  and  even 
those  are  intermittent,  many  appearing  at  the  surface  only 
during  exceptionally  wet  seasons  when  they  form  the  Gypsy 
Races  the  equivalents  of  the  South  Country  **  bournes."  The 
chalk  extends  under  the  whole  of  Holderness,  and  when  wells 
are  sunk  through  the  cover  of  drift  deposits,  they  rarely  fail  to 
yield  copious  supplies  of  water.  All  the  small  towns  along  the 
Eastern  edge  by  the  Wolds  are  supplied  from  this  source,  whilst 
their  great  neighbour  Hull  obtains  from  deep  wells  in  the  chalk, 
a  water  supply  which  having  regard  to  quality  and  quantity 
may  fairly  be  described  as  the  finest  supply  from  deep  wells  in 
the  Kingdom.  The  water  is  of  excellent  quality  and  though 
having  a  total  hardness  of  16  degrees  this  can  be  reduced  2.5 
degrees  (permanent  hardness)  by  boiling.  Immense  springs  rise 
along  the  foot  of  the  Wolds,  and  if  the  engineers  could  overcome 
the  difficulties  of  conveyance  some  of  the  distressed  districts 
in  the  West  Riding  could  be  amply  supplied  by  the  county  of 
their  fortunate  neighbours  in  the  East. 

The  Drift  Deposits. 

The  Drift  Deposits  of  Yorkshire  consist  mainly  of  imper- 
meable clays,  with  local  seams  and  beds  of  sand  and  gravel. 
They  cover  a  vast  area,  and  in  all  questions  of  w^ater  supply 
due  regard  must  be  had  to  their  extension.  In  estimating 
the  water-bearing  capacity  of  a  district,  attention  should  always 
be  paid  to  the  limitation  of  the  area  of  absorption  by  the  im- 
pervious cover  which  these  beds  afford.  Their  thickness  may 
amount  to  200  feet.  As  a  source  of  water  supply  Drift  Deposits 
cannot  be  recommended,  though  sometimes  larsre  quantities  of 
pure  water  are  obtained  by  wells  and  boring-hoTes  m  the  drift. 
There  is  reason  to  suppose  that  these  supplies  have  really  per- 
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colated  horizontally  from  adjacent  areas  of  solid  rock.  Where 
this  is  not  the  case,  and  indeed  in  all  cases,  drift  water  must  be 
regarded  with  suspicion,  and  only  resorted  to  when  other  sources 
of  supply  are  not  available.  Drift  editions  of  the  geological 
maps  are  published  for  the  whole  of  the  eastern  siae  of  the 
county,  but  for  the  north  and  west  drift  maps  are  not  yet 
available.  It  is  to  be  hoped,  however,  that  this  deficiency  will 
soon  be  supplied. 

The  paper  was  copiously  illustrated  by  diagrams,  maps,  and 
lantern  slides. 


The  Fbbsidsnt  of  the  Section  (Mr.  Whitaker)  thought  they 
would  forgive  him  if  he  did  not  cut  the  discussion  of  this  subject 
«bort.  They  thanked  Mr.  Kendall  for  his  exceedingly  interesting 
paper — a  paper  containing  much  valuable  information  concerning  the 
Geology  of  Yorkshire.  Had  it  been  announced  that  the  paper  would 
be  illustrated  there  would  have  been  a  much  larger  audience.  Mr. 
Kendall  had  treated  successively  every  water  bearing  bed  existing 
in  the  county.  Although  he  had  anathematised  the  drifts,  yet  the 
fact  remained  that  there  were  places  where  the  drift  yielded  a  fair 
supply.     He  concluded  by  moving  a  vote  of  thanks  to  Mr.  Kendall. 

Mr.  F.  Faiblet  (City  Analyst,  Leeds)  seconded  the  resolution. 
He  cordially  agreed  with  a  great  deal  of  what  Mr.  Kendall  had  said 
with  regard  to  water  supplies.  There  was  no  doubt  that  the  people 
of  the  West  Biding  preferred  soft  water  such  as  was  obtained  from 
the  millstone  grit.  And  with  certain  limitations  the  water  thus 
obtained  was  exceUent  for  manufacturing  purposes;  the  chief  ob- 
jection to  soft  water  was  the  tendency  it  had  to  act  upon  lead.  He 
only  knew,  however,  of  one  case  of  water  coming  from  a  spring  in 
millstone  grit  acting  upon  lead,  and  that  was  water  very  heavily 
charged  with  carbonic  acid  gas.  He  had  made  a  number  of  analyses 
of  water  taken  from  various  parts  of  the  county,  and  he  could  speak 
of  the  exceedingly  varied  character  of  the  coal  measures.  Sometunes 
they  got  good  water  from  the  coal  measures,  but  as  a  rule  it  was 
very  indifferent.  Another  constituent  not  generally  known  in  the 
waters  from  the  coal  measures  was  lithium.  This  was  derived 
probably  from  lithia-mica,  generally  to  be  found  in  coal  measures. 

Mr.  RiCHAEDSON  (City  Analyst,  Bradford)  spoke  of  the  water  in 
<;ertain  strata  in  his  district  containing  large  quantities  of  carbonate 
of  soda.  Some  of  the  large  firms  in  Bradford  were  desirous  of 
penetrating  the  deep  stratum  in  order  to  obtain  water  without  lime 
and  magnesium,  but  containing  a  large  proportion  of  carbonate  of 
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8oda.  Thifl  furnished  them  with  an  aUuline  solation.  It 
somewhat  curious  fact  that  one  firm  would  dig  a  deep  well,  and  not 
yerj  ftLV  away  another  enterprising  manufacturer  would  make  a 
deeper  horing.  Subsequently  the  first  well  would  lose  its  sopplj 
whilst  the  second  well  would  obtain  it.  Yerj  frequently,  too, 
manufacturers  would  sink  wells  in  the  expectation  that  like  their 
neighbours  they  would  obtain  a  supply  of  water  full  of  carbonate 
of  soda,  and  they  would  be  disappointed  to  find  a  totally  different 
kind  of  water.  Could  Mr.  Kendall  give  them  any  geological  in- 
formation concerning  this?  The  paper  was  one  of  great  Talue  to 
chemists  who  took  an  interest  in  water  supplies. 

Mr.  W.  J.  DiBDiN  (London)  supported  the  resolution,  and  rentured 
to  think  tluit  the  paper  was  one  of  tne  most  valuable  contributed  to  the 
Congress  as  far  as  regarded  the  general  question  of  water  supplies  in 
Yorkshire.  There  was  one  matter  he  would  like  to  mention  in 
regard  to  lead  poisoning.  It  was  generally  supposed  that  chalk 
water  was  free  from  suspicion.  He  might  mention  a  case  which 
occurred  of  water,  apparently  of  exceptional  purity,  causing  lead 
poisoning.  A  friend  of  his  residing  at  Croydon  suffering  from 
certain  symptoms,  and  suspecting  the  water,  sent  him  a  sample. 
That  sample  contained  a  large  quantity  of  carbonate  of  lead.  He 
could  not  trace  it  to  the  new  pipes,  but  whatever  the  local  circum- 
stances might  have  been,  the  water  was  undoubtedly  the  cause  of 
lead  poisoning.  Was  Mr.  Kendall's  experience  of  chalk  water  in 
Yorkshire  the  same  as  theirs  in  London  as  to  the  water  sometimes 
containing  a  large  quantity  of  alkali  due  to  admixture  with  the  soft 
water  of  the  Thanet  Sands?  It  was  not  uncommon  to  find  sul- 
phuretted hydrogen  present  in  a  chalk  water,  and  this  had  been 
ascribed  to  the  action  of  sulphide  of  iron,  M^hich  is  sometimes  found 
between  the  Thanet  Sand  and  the  chalk.  Did  Mr.  Kendall  find  a 
similar  condition  of  things  in  Yorkshire  ? 

Mr.  Reynolds  (Leeds)  said  alkaline  waters  occurred  in  Leeds  as 
well  as  in  Bradford.  They  also  were  found  at  Wakefield  and 
Ackworth.  He  had  known  instances  of  sulphuretted  hydrogen 
taking  fire  on  thase  waters.  Such  water  was  of  great  repute  in  the 
South  of  Leeds,  where  it  was  called  Holbeck  Spa  water,  and  w&s 
carried  about  for  making  tea.  Its  softness  was  recognised  as  a  great 
merit. 

The  Pkesident  of  the  Section  (Mr.  W.  Whitaker)  could  not  help 
thinking  that  there  must  have  been  some  local  peculiarity  in  the 
special  house  service  at  Croydon.  There  must  have  been  something 
in  the  pipes.  That  was  quite  possible  in  soft  chalk  water  such  as 
that  at  Croydon.  They  must  always  expect  the  unexpected.  It 
was  valuable  to  hear  Mr.  Dibdin's  experience.  They  wanted  a  com- 
plete form  of  chemical  analysis.  Until  this  was  given  they  would 
remain  in  considerable  ignorance  as  to  the  nature  and  constituents 
of  the  water. 
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Mr.  Kendall  said  he  strongly  suspected,  in  regard  to  the  Croydon 
case  in  which  carbonate  of  lead  had  been  found  in  Iare;e  quantities, 
that  some  other  supply  of  water  had  previously  passed  through  the 
old  pipes. 

Mr.  DiBDnr :  Not  in  this  case. 

Mr.  Kendall:  I  only  suggested  that  that  may  have  been  the 
cause.  Continuing,  Mr.  Kendall  said  the  alkaline  waters  of  Bradford 
and  district  appeared  to  belong  to  the  coal  measure  formation.  The 
details  usually  given  of  wells  simply  indicated  the  depth  of  the 
wells,  sometimes  not  even  that,  and  it  was  quite  impossible  to  locate 
these  waters  to  the  particular  geological  horizon  from  which  they 
were  drawn.  It  would  be  of  the  highest  interest  if  some  definite 
horizon  could  be  fixed  from  which  alkaline  waters  were  taken. 
With  regard  to  Mr.  Tairley's  remarks  on  lithium  waters,  they  were 
confronted  in  the  millstone  grit  with  a  great  mass  of  disintergrated 
granite.  What  was  the  source  of  this  it  was  hard  to  conjecture. 
A  careful  study  of  lithology  and  the  nature  of  rock  materials  might 
possibly  furnish  a  clue.  There  were  few  towns  that  were  supplied 
with  chalk  waters  in  Yorkshire,  and  consequently  he  had  not  many 
analyses.  In  those,  however^  of  which  he  had  analyses  he  had  found 
no  carbonate  of  soda. 


'*  A  Decade  of  Sunshine    Observations  at  Leeds^^  by  HENRr 
Crowther,  F.R.M.S.,  and  R.  Reynolds,  F.C.S. 

Ten  years  ago  the  Leeds  Philosophical  and  Literary  Society 
added  daily  records  of  sunshine  to  its  meteorological  obser- 
vations. The  system  selected  was  that  invented  by  Mr.  Jordan, 
and  it  has  proved  satisfactory  in  the  facility  with  which  it  is 
carried  out.  A  strip  of  paper,  prepared  by  a  modified  f  erro- 
cyanide  method,  is  placed  in  a  dark  box  having  small  slits 
on  two  opposite  sides.  The  box  is  fixed  facing  due  south  on 
the  top  of  a  building,  or  some  other  position  commanding 
a  clear  horizon.  When  there  is  direct  sunlight  the  slit  having 
an  eastern  aspect  admits  its  rav  from  sunrise  until  noon, 
and  the  same  happens  from  the  western  slit  from  noon 
until  sunset.  When  the  paper  is  removed  a  dark  blue  track  is 
found  where  the  sun's  rays  have  impinged  upon  it.  This  track 
is  fixed  and  made  permanent  by  simply  washing  off  the  excess 
of  the  sensitive  salt  with  cold  water.  As  the  paper  is  ruled 
with  transverse  lines  to  show  the  hours  and  tlieir  subdivisions, 
and  only  direct  sunlight  produces  the  dark  track,  the  measure- 
ment of  this  for  the  day  is  easily  reckoned. 
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It  was  obvious  that  the  area  of  the  city  would  include 
localities  varjring  in  the  amount  of  sunshine  which  they  enjoyed^ 
and  the  following  three  stations  were  selected  for  observations^ 


VIZ. 


1.  The  Museum,  situate  in  the  centre  of  the  city;  elevation 
above  the  sea,  145  feet.     Observer,  Mr.  Henry  Crowther. 

2.  Woodhouse  Cliff,  one-and-a-half  miles  north-west  from 
the  centre  of  the  city ;  elevation,  330  feet ;  residential  suburb. 
Observer,  Mr.  R.  Reynolds, 

3.  Lawnswood  Cemetery,  Adel,  four  miles  north-west  from 
the  centre  of  the  city :  elevation,  475  feet ;  on  the  fringe  of  the 
city.     Observer,  Mr.  C.  S.  Irvine. 

It  was  soon  found  that  the  results  from  these  stations  main- 
tained fairly  constant  proportions,  but  the  science  of  meteor- 
ology demands  long-continued  observations  before  giving  factors 
that  can  be  satisfactorily  compared. 

Table  A.  gives  the  hours  oi  bright  sunshine  registered  during 
the  ten  years  1887  to  1896. 

Table  A. 


YBABS. 

MFSBUM. 

WOODHOUSE  CLIFF. 

ADBL. 

II.      M. 

>     U.      M. 

H.      U. 

1887 

111503 

1325-55 

139618 

1888 

720-26 

944-59 

1021-24 

1889 

729-35 

96514 

1131-44 

1890 

85105 

1128-50 

124215 

1891 

810-55 

1002-05 

1160-30 

1892 

978-10 

1243-25 

141710 

1893 

122315 

1437-10 

1580-35 

1894 

1174-55 

1313-05 

1417-00 

1895 

1530-00 

1672-30 

1821-30 

1896 

1007-00 
10140-24 

1217-00 

1324-05 

1225013 

13512-31 

Deficiency  of  Museum  from  Adel :  mean  percentage  of  ten 
years,  25*4. 

Deficiency  of  Woodhouse  Cliff  from  Adel :  mean  percentage 
of  ten  years,  9*4. 

The  recording  station  at  Adel  has  been  selected  under  the 
belief  that  the  sunshine  there  is  but  little  obstructed  by  the 
smoke  of  the  city,  and  that  Adel  consequently  represents  the 
type  of  the  normal  atmosphere  of  the  locality.  Woodhouse 
Cliff  is  about  halfway  between  Adel  and  the  Museum,  and  its 
records  of  sunshine  are  nearly  always  intermediate  between 
those  of  the  two  other  stations. 
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When  the  observations  had  been  continued  for  a  year  or  two, 
they  were  re-cast,  in  order  to  distinguish  any  differences 
between  the  records  of  Sundays  and  working-days.  These  are 
shown  on  Table  B. 

Table  B. 


Museum. 


SondayB. 


Mean  of 
other  days. 


Woodhonse  Cliff. 


Sundays. 


Mean  of 
other  day^. 


Adel. 


Sundays. 


Mean  of 
other  days. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


H.        Ma 

H«    M« 

H.    M. 

H.     M. 

H.     M. 

172-54 

157-01 

196-20 

188-16 

212-08 

135-66 

97-25 

170-41 

129-03 

184-40 

9715 

105-23 

115-10 

141-40 

13107 

164U5 

114-30 

204-25 

164'04 

208-56 

128-25 

113-46 

137-05 

144-10 

152-25 

181*20 

132-48 

211-30 

171-59 

214-60 

209-55 

168-53 

232-05 

200-51 

24300 

167-20 

167-66 

180-30 

188-46 

188-50 

262-40 

211-13 

284-60 

231-16 

292-10 

173-15 

138-67 

198-25 

169-46 

208-56 

H.  M. 

197-21 

139-27 

166-46 

172-13 

16801 

200-23 

222-56 

204-41 

254-53 

185-51 


Mean  percentage  for  ten  years  1887  to  1896 : — 

MUSEUM.        WOODHOUSE  CLIFF. 


MUSEUM. 

WOODHOUSE  CLIFF. 

ADEL. 

Sundays           ...       169*1 

...      193-0      ... 

203-4 

Mean  of  other  days  140*4 

...      171-6      ... 

191-1 

Deficiency  of  Museum  from  Adel :  Sundays,  16-8 ;  other 
days,  26-7. 

Deficiency  of  Woodhouse  Cliff  from  Adel :  Sundays,  4*0 ; 
other  days,  10*5. 

It  is  thus  seen  that  on  days  other  than  Sundays  the  normal 
sunshine  of  Adel  loses  26-7  per  cent,  at  the  Museum,  and  10-5 
per  cent,  at  the  intermediate  station  of  Woodhouse  CHff.  On 
Sundays  the  loss  is  less,  being  16-8  per  cent,  at  the  Museum, 
and  4-0  per  cent,  at  Woodhouse  Cliff.  Truly,  here  is  a  new 
reason  for  calling  the  first  day  of  the  week  Sun  Day.  Some 
readers  of  these  results  will  be  likely  to  feel  surprise  that  the 
practical  cessation  of  manufacturing  smoke  for  about  thirty-six 
nours  should  not  produce  a  greater  improvement  in  the  sun- 
shine of  the  centi-al  station.  But,  putting  aside  any  precon- 
ceived ideas,  we  must  accept  the  fact  that  the  agencies  still 
operative  on  Sundays  are  responsible  for  16-8  per  cent,  of  the 
diminished  sunshine.  These  are,  firstly,  the  natural  haze  of  a 
valley  station  with  its  river,  and  secondly — and  chiefly — the 
products  of  the  burning  of  coal  for  domestic  purposes.  We 
shall  recognize  that  the  producer  of  manufacturing  smoke  has 
in  a  large  number  of  cases  brought  science  to  his  aid  in  dim- 
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iniahing  the  amount  of  unconsumed  carbon  which  he  throws 
into  the  atmosphere,  and  that  he  reaps  the  reward  of  this  good 
deed.  On  the  other  hand,  the  householder  with  his  tens  of 
thousands  of  fireplaces  has  had  little  done  for  him  in  guidance 
towards  the  same  laudable  object.  The  use  of  gas  as  a  fuel 
for  domestic  purposes  may  be  extended  in  the  future,  and 
would  work  for  our  object.  But  much  is  possible  in  the 
arrangements  for  burning  coal  for  domestic  use,  and  Leeds  is 

{'ustly  proud  of  the  contribution  to  solving  the  problem  made 
>y  our  fellow-citizen,  Mr.  T.  Pridgin  Teale,  F.R.S.,  &c.,  in  the 
fireplaces  that  bear  his  name. 

it  may  be  of  interest  that  the  actual  figures  for  each  day  of 
the  week  should  be  recorded.     This  is  done  in  Table  C : — 

Table  C. 
Museum. 


Son. 

MON. 

Tubs. 

Wed. 

Thurs. 

Fm. 

Sat. 

xi«  VLt 

Ha   M. 

H*  ]&• 

H.  M. 

H*  ]&• 

H.  M. 

H.  M. 

1887 

17264 

166-31 

181-40 

.  136-38 

167-02 

128-07 

168-11 

1888 

136-56 

77-29 

116-51 

89-04 

124-16 

92-11 

85-40 

1889 

9716 

117-10 

104-16 

113-06 

106-0 

84-46 

107-05 

1890 

16405 

103-60 

101-06 

122-80 

96-26 

183-66 

130-16 

1891 

128-26 

119-00 

96-26 

134-20 

106-20 

120-40 

106-46 

1892 

181-20 

146-30 

109-00 

118-20 

124-36 

14850 

149*85 

1893 

209-55 

182-40 

162-15 

183-40 

171-60 

165.00 

168-10 

1894 

167-20 

14816 

162-50 

126-0 

210-80 

162-40 

198-20 

1895 

262-40 

21900 

201-00 

199-0 

185-40 

236-50 

225-50 

1896 

173-16 

166-30 

161-10 

116-46 

139-06 

138-60 

117-26 

Total 

1693-04 

1445-56 

1385-31 

1337-22 

1429-48 

1390-48 

1457-16 

Mean 

169-18 

144-35 

138-33 

133-44 

142-58 

139-04 

145-44 

Woodhouse  Cliff. 


Sun. 

MON. 

Toes. 

Wed. 

THDB8. 

Frl 

Sat. 

n.  M. 

H.  M. 

H.  Al. 

H.  If. 

H.  M. 

H.  M. 

1887 

196-20 

19107 

220-35 

16710 

197-58 

152-42 

200-03 

1888 

170-41 

)23-5l 

143-58 

122-59 

150-44 

117-17 

115-29 

1889 

11510 

148-55 

135-10 

144-52 

140-66 

180-12 

160-00 

1890 

204-25 

148-15 

143-30 

163-55 

128-55 

167-55 

171-56 

1891 

137-05 

156-30 

123-50 

154-36 

138-10 

154-15 

137-40 

1892 

211-30 

192-10 

143-40 

153-45 

163-56 

192-25 

18600 

1893 

23205 

216-20 

185-05 

214-25 

197-20 

191-30 

200-25 

1894 

J  80-30 

173-50 

191-40 

143-25 

228-50 

178-55 

220-65 

1895 

284-50 

2500 

2-26-50 

2-24-10 

205-0 

261-40 

230-00 

1896 

198-25 

205-05 

184-35 

161-40 

161-50 

161-40 

143-45 

Total 

1931-01 

1806-03 

1698-63 

1650-56 

1713-37 

1698-31 

1756-12 

Mean 

1 

193-06 

180-36 

169-53 

165-05 

171-21 

169-21 

175-87 
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AdeL 


Suit. 

Hon. 

TUES. 

Wed. 

THDB8. 

FBI. 

Sat. 

H.    M. 

H>     oLt 

Ha      ML* 

a.*     nit 

XI*       AL* 

H*    J&* 

H>    Mc 

1887 

21208 

202-33 

219-53 

183-36 

197-67 

172-13 

207-68 

1888 

184-40 

13403 

151-37 

132-09 

159-50 

12203 

18702 

1889 

13107 

178-25 

168-35 

171-65 

167-50 

161-27 

162-26 

1890 

208-55 

169-25 

173-20 

180-35 

140-30 

180-55 

188-35 

1891 

152-26 

182-05 

144-20 

183-05 

169-56 

180-36 

158-05 

1892 

214-50 

217-35 

186-26 

183-35 

191-25 

211-30 

211-60 

1893 

24300 

236-20 

19716 

282-40 

236-30 

21006 

224-46 

1894 

188-60 

181-50 

204-00 

173-10 

247-30 

202-40 

219-00 

1895 

29210 

276-30 

248-80 

243-50 

286-00 

265  40 

268-50 

1896 

208-55 

23030 

198-30 

176-60 

176-35 

186-66 

145-60 

Total 

203700 

2009*16 

1882-26 

1861-25 

1914-02 

1894-03 

1914-20 

Mmn 

203-44 

200-55 

188-14 

186*08 

191-24 

189-24 

191-26 

Over-refinement  in  theorising  upon  these  data  is  needless, 
but  the  partial  improvement  of  the  central  station  on  Saturdays 
is  clear,  as  is  one  on  Thursday,  probably  due  to  the  Wednesday 
half-holiday  of  those  tradespeople  who  must  attend  to  their 
businesses  on  the  Saturday.  These  improvements  are  best 
shown  by  the  following  diagram,  drawn  from  the  means  given 
on  Table  C,  of  "  The  Curves  of  Mean  Daily  Sunshine  at  Leeds, 
1887  to  1896  "  :— 


Yearly 
Mean  of 
Honrs  of 
Sunshine. 

210 
300 

190 
180 
170 
160 
150 
140 
130 
130 


Curves  of  Mean  Daily  Sunshine  at  Leeds^  1887  to  1896, 

Sunday.     Monday.      Tuesday,   Wednesday.  Thursday.     Friday.     Saturday. 
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For  better  or  worse  I  The  records  of  sunshine  already  given 
are  the  results  of  more  than  10,000  observations,  and  their 
interest  to  many  will  be  prospective  rather  than  retrospective. 


'   SCKSHCfE   0B8EETATIOKS 


By  a  slow  and  patient  process  of  collectina  present  facts  we  an- 
in  possession  of  data  giving  a  "  value '  for  the  atmospheric 
pollution  of  ten  years.  Are  we  iInpro^■ing  or  deteriorating? 
If  the  same  influences  operate  in  the  same  way,  we  ought  to 
find  that  the  increase  of  population  and  of  manufactories  during 
the  period  would  have  the  effect  of  making  worse  what  was 
had  before.  The  population  of  I^eeds  in  1887  may  be  taken  as 
about  350,000 ;  in  ISStG  it  was  assumed  to  be  400,000. 

If  our  atmosphere  liolds  its  own  against  this  increasing  stress 
and  strain  it  Is  something  to  the  good.  In  constructing  Table 
D  for  the  purpose  of  a  reply  to  this  question,  we  have  pre- 
ferred to  take  for  comparison  five  periods  of  two  years  each. 

Table  D. 


a™.n. 

"^'""'^-     1 

A..L 

H.     M. 

H.     M. 

H.    M. 

1888 

1836-29 

2270-64          1 

2417-42 

1889 

1890 

16SO-40 

SOH-Oi 

2373-69 

1891  ■ 
1893 

1789-05 

2248-30          , 

2577-40 

1893 
1804 

3398-10 

2760-15 

2997-35 

189ti 

2537-00 

2889a)          1 

3145-35 

Deficiency  of  Museum  from  Adel : — 

1887-88         ...         24-0  iK-r  cent. 


1891-92 
1893-94 
189.'>-96 
or  a  mean  deficiency  on  ten  y 


I 


33-4 

30-5 

20-0 

19-3 
ears  of  25"4  i^ei-  cent. 
Our  answer  may  be  considered  satisfactory  and  encouraging. 
The  last  two-year  period  places  the  atmosphere  of  the  central 
station  in  a  better  position  than  any  of  the  four  preceding  two-year 
periods,  and  this  hna  occurred  in  spite  of  the  steady  increase  of , 
both  population  and  buildings  in  the  city.  Whilst  regarding 
these  results  as  encouraging,  we  feel  that  their  legitimate 
application  is  as  a  stimulus  to  further  endeavours  to  attain  the 
blessing  of  a  purer  atmosphere. 

We  hope  that  the  present  paper  has  been  successful  in 
showing  that  a  method  of  sunshine  recording,  adopted  by  hun- 
dreds of  observers  throughout  Britain,  and  recognized  by  the 
Authorities  of  the  Meteorological  Office,  as  proved  by  the 
inclusion  of  many  records  by  the  Jordan   instrument  in  its 
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Weekly  Weather  Report,  may  prove  a  valuable  means  of  esti- 
mating not  only  the  actual,  but  the  relative,  pollution  by  smoke 
of  a  town's  atmosphere.  The  method  is  simple  and  inexpensive. 
The  records  are  permanent,  and  available  for  confirmation  or 
refutation  if  needed,  and  they  may  be  compared  with  abundant 
observations  in  other  places.  The  adoption  of  a  normal  station 
just  outside  the  corrupted  atmosphere,  and  the  study  of  the 
facts  observed  in  relation  to  days  of  greater  or  smaller  activity 
of  manufacturing  operations,  are  the  points  on  which  wc 
venture  to  think  that  our  method  has  novelty. 

It  18  proper  to  state  that  all  the  sunshine  papers  when  fixed 
and  washed  are  sent  weekly  to  the  central  station  at  the 
Museum,  where  their  respective  values  are  computed  by  the 
same  person,  and  the  figures  appear  in  the  Weekly  Record 
published  in  the  local  newspapers. 

[For  discussion  on  this  paper  see  page  609.] 


"  Air  Pollution  in  TownSy'  by  J.  B.  CoHEN,  Ph.D.,  Lecturer 
in  Organic  Chemistry  at  the  Yorkshire  College,  Leeds. 

The  author  draws  attention  to  the  fact  that  whereas  pure 
water  and  wholesome  food  claim  the  strictest  supervision  on  the 
part  of  every  municipal  body,  the  air  we  breathe — of  which  the 
consumption  exceeds  in  weight  five  times  that  of  liquid  or  solid 
food,  is  subject  to  no  more  searching  test  than  that  furnished 
by  the  daily  meteorological  record. 

From  numerous  experiments,  carried  on  at  different  seasons, 
the  author  finds  that  the  number  of  bacteria  in  the  air  is  a  fair 
test  of  the  sanitary  condition  of  the  place. 

Another  source  of  pollution  of  a  Town  atmosphere  is  smoke. 
The  author,  from  a  careful  study  of  this  subject,  details  of 
which  have  been  published  elsewhere,  finds  that  about  8  cwt.  of 
soot — being  the  permanent  representation  of  20  tons  daily  dis- 
charged into  the  air — is  constantly  floating  in  the  atmosphere 
of  Leeds. 

Apart  from  this  waste  of  fuel,  the  only  part  of  the  cost 
which  can  be  measured  in  £  s.  d.  is  the  extra  outlay  for  washing, 
which  on  trustworthy  authority  may  be  estimated  for  Leeds  at 
something  like  £20,000  annually.  The  author  considers  that 
the  amount  of  the  washing  bill  is  an  insignificant  item  compared 
with  the  lowered  vitality  and  moral  tone  of  the  community. 
The  problems  are:  how  can  we  purify  our  atmosphere  from 
bacterial  impurity,  which  arise  from  overcrowding  and  insuffi- 
cient sanitary  accommodation,  and  from  smoke  which  is  emitted 
from  factory  and  domestic  chimneys  ? 
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These  problems  are  rendered  particularly  complex,  not  from 
any  inherent  diflSculty,  but  from  the  fact  that  long  habit  and  a 
deplorable  want  of  foresight  have  shackled  them  with  "  vested 
interests." 

The  boiler  chimneys  of  factories,  which  are  accountable  for 
much  of  the  smoke,  require  some  more  rigid  and  intelligent 
system  of  inspection.  It  has  been  demonstrated  repeatedly  that 
boiler  chimneys  need  not  smoke,  and  the  often-quoted  case  of 
Nottingham  shows  what  can  be  done  where  the  manufacturing 
interest  lies  in  the  suppression  of  smoke. 

The  system  of  municipal  smoke  inspection  does  not  oblige 
the  Inspector  to  take  account  of  the  conditions  under  which  the 
manufacturer  works,  nor  to  offer  official  advice  as  to  the  best 
means  of  removing  smoke. 

The  inspection,  the  author  thinks,  should  be  instituted  on 
the  lines  of  the  Alkali  Act,  by  which  the  Inspector  is  empowered 
to  advise,  and  is  able  to  do  so  from  practical  experience  drawn 
from  a  w^ide  field  of  observation. 

The  domestic  hearth  is  more  difficult  to  deal  with.  If  gas 
were  charged  at  a  rate  more  nearly  approaching  its  cost,  its 
consumption  for  heating  purposes  would  be  more  general. 
From  a  careful  study  of  the  subject,  published  elsewhere,  the 
author  feels  in  a  position  to  state  tnat  gas  fires  judiciously 
used  are  thoroughly  healthy  and  efficient  heating  appliances, 
although  costly  at  the  present  price  of  gas. 

The  author  points  out  that  the  least  civilized  British  com- 
munity, which  would  be  found  in  some  remote  country  place, 
is  not  naturally  unclean,  and  considers  that  air  pollution  is 
largely  responsible  for  the  squalid  condition  of  urban  habitations 
among  the  poorer  classes. 


[This  discussion  applies  to  papers  by  H.  Ckowther  and  R. 

Reynolds  and  J.  B.  Cohen.] 

The  President  of  the  Section  (Mr.  W.  Whitaker)  was  sure  they 
would  thank  the  authors  for  their  interesting  eontributions.  They 
had  explained  to  him  why  there  was  sunshine  that  morning ;  it  was 
because  it  was  Thursday  and  we  had  got  to  the  "upcurve."  He 
was  glad  to  hear  a  good  account  of  the  sun  recorder  of  his  old  friend 
Jordan,  who  was  a  reliable  man.  The  recording  sunshine,  however, 
was  a  little  liable  to  failure.  A  very  singular  instance  of  this 
happened  at  Greenwich  Observatory.  They  found  records  of  sun- 
shine taken  in  a  tolerably  open  place,  away  from  London  smoke» 
wei'e  not  so  good  as  those  taken  by  a  similar  instrument  at  Bethnal 
Green,  in  the  middle  of  the  smoky  district.  The  Greenwich  people 
did  not  like  this.     Their  own  records  had  been  taken  by  means  of  a 
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glass  globe  which  it  was  afterwards  found  had  got  dull  and  would 
not  let  the  sunshine  go  through  properly.  They  had  heard  at  the 
Congress  something  about  the  need  for  the  purification  of  the  Siver 
Aire.  If  they  paid  a  little  attention  to  the  purification  of  the  city 
air  as  well  it  would  be  a  well  advised  action.  He  was  glad  to  hear 
from  Mr.  Crowther  that  if  the  Congress  came  to  Leeds  again  in  ten 
years  they  might  have  a  paper  on  sunshine,  and  not  on  the  decadence 
of  sunshine. 

Mr.  EiCHABDSON  (City  Analyst  of  Bradford)  said  although  the 
first  paper  was  one  of  exceeding  interest,  making  clear  to  them 
matters  that  seemed  to  have  been  somewhat  smoky  in  the  times 
past,  yet  the  second  paper  by  Mr.  Cohen  touched  something  of 
greater  and  more  vital  importance.  Mr.  Cohen  was  doing  a  good 
work  in  pointing  out  these  facts  to  emphasise  the  necessity  for  pure 
air.  It  would  be  well  if  proper  stations  could  be  established,  not 
merely  for  estimating  the  amount  of  sunshine,  but  for  estimating  the 
number  of,  and  most  important  of  all,  the  exact  nature  of  the 
bacteria  in  the  air  in  different  parts  of  our  towns  and  cities.  This 
would  lead  to  the  tracing  of  diseases  to  their  proper  sources.  Many 
diseases  were  air-borne ;  there  was  no  doubt  that  typhoid  was  often 
air-borne.  It  would  be  of  the  greatest  service  if  sanitarians  were 
supplied  with  data  in  regard  to  the  number  and  nature  of  microbes 
found  in  different  quarters  of  our  great  centres  of  population.  If 
this  were  done  they  would  be  able  to  trace  the  causes  of  many 
diseases  which  are  now  obscure.  The  soap  manufacturers  must 
derive  considerable  satisfaction  from  Mr.  Cohen's  paper  on  hearing 
that  their  business  was  being  indirectly  increased  by  the  prevalence 
of  filth  in  the  atmosphere. 

Mr.  Walter  Eowlby  (Leeds)  said  the  outcry  that  they  were 
hampering  and  fettering  trade  was  a  constant  obstacle  in  the  way  of 
sanitarians  and  municipal  authorities  remedying  the  present  state  of 
things.  Experts  who  were  endeavouring  to  deal  with  this  question 
of  the  purincation  of  the  atmosphere  and  of  our  rivers  and  streams 
had  a  very  important  work  in  hand.  He  questioned  the  right  of 
anyone  engaged  in  trade,  for  any  purpose  whatever,  doing  either 
of  these  great  acts  of  injustice  to  the  community  at  large.  To 
plead  the  requirements  of  industry  was  no  justification  for  polluting 
the  air  or  tha  stceam  common  to  all  alike.  True,  everv  consideration 
ought  to  be  shown  towards  traders,  but  when  the  evil  was  one  which 
could  be  remedied  without  causing  any  serious  inconvenience,  it  was 
then  only  a  question  for  the  municipal  authorities  and  traders  to 
agree  upon  the  best  method  of  dealing  with  b6th  these  questions  upon 
which  the  happiness  and  comfort  of  the  people  so  greatly  depended. 
These  evils  ought  soon  to  be  things  of  the  past,  for  where  there  is  a 
will  there  is  a  way;  and  most  certainly  science  has  successfully 
decided  that  there  is  an  efficient  and  economical  process  available  in 
both  cases,  such  as  makes  consideration  for  others  by  traders  only 
reasonable  to  be  required  of  them. 


Am  poLLonos  is  Towsa. 

AiJ)BitMA.N  BouLTON  (Burslem)  thoroughly  agreed  with  the  last 
speaker  that  nianufaotitrers  uaght  to  be  made  to  do  their  duty,  [t 
M'liuld  be  a  great  benefit  to  the  firms  themselvee  if  they  only  educated 
their  firemen  how  to  deal  with  the  smoke  in  the  proper  way.  A 
great  deal  had  been  heard  about  the  invention  of  all  manner  uf 
appliances  for  redtiinng  the  amount  of  black  smoke  emitted  from  the 
chimneys.  More,  he  believed,  depended  on  the  action  of  the  firemen 
than  upon  the  complicated  apparatus  they  often  saw  put  down  at  the 
present  day.  He  lived  in  a  manufacturing  diwtrict,  and  he  had  con- 
tinually held  that  the  firemen  could  themselves  reduce  the  amount  of 
smoke  by  one  half,  if  they  desired,  and  knew  their  business  properly. 
If  this  could  be  accomplished,  it  would  be  a  great  blessing  to 
populous  raauu fact u ring  centres  like  Leedf.  The  way  to  do  it  was 
thin : — Having  let  their  fire  burn  to  a  red  glow,  they  should  then 
put  fuel  upon  the  incandescent  fuel,  and  by  admitting  a  certain 
amount  of  onygen  by  a  grating  in  the  fire  doors  or  otherwise,  the 
dense  black  smoke  produced,  which  would  otherwise  pass  up  the 
chimney,  became  ignited,  and  passed  round  the  boiler  in  fiame,  thus 
producing  more  beat.  If  it  could  only  be  impressed  upon  the  manu- 
facturer's mind  that  it  would  benefit  him  to  have  his  firemen  educated, 
much  of  the  smoke  nuisance  would  be  remedied. 


Dr.  Annincbon  (Cambridge)  said  those  who  had  had  esperience  of 
food  cooked  in  a  gas-stove  in  an  atmosphera  filled  with  the  products 
of  combustion  of  the  gas  knew  that  such  food  was  utterly  spoilt. 
Everyone  understood  the  difference  between  hot  environment  and 
radient  heat.  The  only  proper  way  to  cook  joints  was  exposure  to 
radient  heat  by  placing  them  in  front  of  heated  material.  He, 
therefore,  commended  the  old-fashioned  method  of  cooking  food 
before  a  fire- 
Mr.  H.  N.  DiCKSOir  (Oxford)  said  the  question  of  sunshine  record 
was  one  which  was  largely  engaging  the  minds  of  meteorologists.  There 
was  a  considerable  amount  of  doubt  as  to  the  respective  merits  of 
the  different  types  of  iustruments  used.  Mr.  Jordan's  instrument 
probably  recorded  more  than  the  Campbell-Stokes,  but  there  still 
seemed  to  be  some  uncertainty  in  defining  what  they  actually 
measured.  It  was  a  matter  of  great  interest  and  importance  to 
find  a  series  of  observations  mode  in  the  strictly  comparable  manner 
in  which  these  observations  liad  been  made.  They  had  been  made 
in  the  same  way  and  measured  by  the  same  observer.  With  regard 
to  Mr.  Cohen's  paper,  he  would  like  'to  ask  the  author  whether  it 
would  be  really  practicable  to  make  bacterial  observations  from  day 
to  day  over  an  extended  area,  and  whether  it  would  not  be  desirable, 
in  connection  with  both  these  questions,  to  employ  an  Aitken's  Dust 
Counter. 

The  PHE3IBE^-T  of  the  Section  (Mr.  Whitaker) :  I  think  it  would 
be  a  good  thing  if  two  types  of  sun  recorder  were  worked  togetlier 
111  various  stations  so  as  to  see  the  different  results. 
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Mr.  Reynolds  (Leeds),  who  repKed  to  the  criticisms  of  the  first 
paper,  said  he  presumed  the  tables  would  be  printed  in  the  Journal  of 
the  Institute,  where  they  could  be  more  closely  studied  and  analysed. 
It  was  a  happy  circumstance  that  the  method  selected  for  makin^^ 
their  observations  had  not  been  the  Campbell-Stokes  system,  which 
seemed  to  be  somewhat  under  a  cloud.  The  comparability  of  the 
records  he  thought  was  unimpeachable,  since  the  computation  of 
value  for  all  stations  was  made  by  one  person.  Mr.  Crowther  and 
he  were  gratified  that  the  subject  had  aroused  so  much  interest,  and 
they  would  certainly  be  encouraged  to  continue  their  investigations. 

Dr.  Cohen  (Leeds),  repljdng  to  Mr.  Dickson's  remarks  concerning 
Aitken's  Dust  Counter,  said  he  scarcely  thought  it  would  do  for  the 
purpose  suggested.  It  only  gave  the  number  of  dust  particles.  It 
did  not  detect  the  impurities  that  affected  health  at  all.  They  might 
get  more  dust  particles  in  an  open  street  than  in  a  confined  and 
unhealthy  court.  On  the  other  hand  the  determination  of  the 
number  of  bacteria  was  a  simple  process.  It  might  be  carried  out  in 
a  systematic  way  without  any  great  inconvenience,  just  in  the  same 
manner  as  sunshine  records  were  taken,  but  with  much  more  satis- 
factory results  as  regarded  the  condition  of  the  atmosphere.  The 
point  he  wished  to  bring  forward  most  strongly  was  that  persons 
who  sent  smoke  into  the  atmosphere  unnecessarily  were  really 
poaching  on  other  people's  preserves ;  an  offence  of  this  kind  was 
quite  unexcusable. 


"  Water  Supplies  from  Wellsy"  by  J.  Mitchell  Wilson, 

M,D.,  D.RH. 

ABSTRACT. 

The  water  supply  in  rural  districts  is  still  largely  obtained  from 
wells,  many  of  these  are  of  old  construction,  and  have  been 
made  with  few,  if  any,  safeguards  against  pollution  of  the 
water  from  impurities  in  the  surrounding  sub-soil. 

The  greatly  reduced  mortality  from  enteric  fever  during  the 
ten  years,  1881-90,  when  compared  with  that  prevailing  during 
the  earlier  tep  years,  is  considered  in  great  part  due  to  improved 
water  supplies  provided  in  rural  districts.     Dr.  Mitchell  Wilson 

3uoted  several  examples  from  towns  and  villages  in  his  own 
istricts  where  outbreaks  of  enteric  fever  had  been  caused  by 
impure  well  water,  these  had  been  replaced  by  wholesome  water 
with  an  immediate  reduction  in  the  prevalence  of  cases  of  fever. 
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The  Public  Health  (Water)  Act,  1878,  by  its  limitation  of 
the  amount  of  cost  which  a  District  Council  can  enforce  in 
order  to  obtain  a  safer  supply,  through  the  construction  of 
wells,  prevents  wells  being  made  of  a  better  class,  and  such  as 
would  secure  a  purer  water  from  the  strata  at  greater  depth. 
Such  improved  wells  had,  however,  been  adopted  by  the  Sani- 
tary Authorities,  and  voluntarily  by  private  indi>dduals  with 
highly  satisfactory  results. 

Specially  designed  well  tubes  consisting  of  glazed  sanitary 
tubes  from  30  inches  to  3  feet  in  diameter,  have  been  largely 
adopted  in  the  rural  districts  to  the  east  and  south  of  Leeds. 
As  the  socket  is  fixed  on  the  inner  side  of  the  pipe  the  outer 
surface  is  smooth  and  offers  little  hindrance  to  the  tube  sinking; 
three  or  four  tubes  are  usually  required.  It  is  believed  that  a 
well  made  with  these  is  more  secure  against  impurities  reaching 
the  water  than  when  bricks  are  used. 

Another  method  frequently  adopted  is  to  obtain  water  from 
the  deeper  strata  when  the  geological  formation  is  favourable. 
The  water  is  reached  by  boring  in  the  usual  way.  From  60  to 
200  feet  is  the  average  depth  in  these  districts  needed  to  reach 
the  new  red  sandstone  rock  which  usually  yields  a  good  supply 
of  wholesome  water.  The  bore-hole  is  lined  for  two-thirds  of 
its  length,  the  remainder  forms  the  well  or  the  deep  gathering 
grouna.  As  an  additional  precaution,  the  lining  tuoe  is  often 
carried  above  the  level  of  the  ground!,  and  the  suction  tube  of 
the  pump  is  directly  connected  with  the  lining  tube.  Such 
wells  cannot  be  provided  within  the  limits  of  the  Public  Health 
(Water)  Act.  Experience  has  shown  that  to  be  quite  successful 
the  work  ought  to  be  carried  out  by  a  thoroughly  competent 
well-sinker.  At  present  there  are  no  bye-laws  or  official 
specifications  for  the  guidance  of  those  advising  upon  or  actually 
engaged  in  sinking  wells.  Matters  of  far  less  importance  are 
regulated  by  bye-laws,  and  much  of  the  unsatisfactory  work  in 
the  sinking  of  wells  in  rural  districts  is  due  to  ignorance  of  the 
scientific  principles  and  newer  methods  based  upon  these, 
which  can  alone  provide  a  supply  of  wholesome  water  from 
wells. 


The  Pbesident  of  the  Section  (Mr.  W.  Whitaker)  said  he  was 
sure  they  would  wish  him  to  offer  their  thanks  to  Dr.  Wilson  for  his 
valuable  paper,  illustrated  as  it  was  by  wells  in  Yorkshire,  which,  of 
course,  was  exceedingly  interesting.  He  thought,  however,  that,  for 
purposes  of  discussion,  that  it  would  be  well  to  combine  it  with 
Dr.  Thresh's  paper,  which  he  imagined  was  likely  to  be  illustrated 
by  wells. 

[For  discussion  on  this  paper  see  page  619.] 
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**  Water  supplies  for  Rural  Districts  and  the  means  of  protecting 
them  from  Contamination^**  by  JoHN  C.  Thresh,  D.Sc, 
M.D.,  D.P.H.,  Medical  Officer  of  Health,  Essex  County 
Council. 

(Member.) 

It  is  very  gratifying  to  all  those  connected  with  public  health 
work  to  find  that  increased  attention  is  now  being  given  to  the 
question  of  providing  rural  districts  with  abundant  supplies  of 
wholesome  water.  It  is  surprising  that  the  subject  has  been  so 
long  neglected.  This  neglect,  so  far  as  my  experience  goes,  is 
due  to  two  sets  of  causes.  The  first  is  the  ignorance  of  our 
rural  population  with  reference  to  the  advantages  of  an  abundant 
supply,  and  to  the  dangers  attending  the  use  of  polluted  waters. 
The  second  is  the  general  apathy  of  rural  sanitary  authorities, 
and  their  lack  of  knowledge  and  unwillingness  to  ask  advice  with 
reference  to  the  best  mode  of  utilizing  such  sources  of  supply  as 
are  at  their  command,  probably  because  they  are  of  opinion  that 
the  provision  of  a  supply  of  any  kind  will  increase  considerably 
the  burden  on  the  rates. 

I  have  found  in  many  districts  that  there  were  springs  yield- 
ing considerable  quantities  of  wholesome  water  running  to  waste 
when  within  a  mile  or  two  there  were  villages  or  hamlets  badly 
in  need  of  such  a  supply  as  these  springs  afforded.  In  other 
instances  the  subsoil  contained  and  was  capable  of  yielding  an 
abundance  of  water,  which  if  properly  collected  and  protected 
from  pollution  would  supply  all  the  wants  of  the  inhabitants  of 
the  neighbourhood.  There  are  however  many  localities  destitute 
of  springs  and  with  an  impervious  subsoil,  but  even  in  these 
places  it  is  often  possible  to  find  and  obtain  water  below  the 
impervious  stratum  and  at  a  reasonable  depth.  Where  such  is 
not  the  case  the  attention  has  to  be  turned  to  the  possibility  of 
impounding  surface  water  from  a  suitable  collecting  area.  In 
many  localities  it  will  be  found  more  economical  to  supply  a 
group  of  parishes  from  one  source,  rather  than  to  provide  separate 
supplies  tor  each.  Frequently  this  course  is  found  to  be  more 
economical  in  first  cost,  and  also  in  maintenance,  especially  is 
this  the  case  where  the  water  has  to  be  pumped  by  an  engine 
reauiring  fuel  to  afford  the  motive  power. 

Where  springs  are  available,  and  the  water  rises  at  a  sufficient 
elevation  to  supply  the  districts  by  gravitation,  they  form  by  far 
the  most  economical  source  of  supply,  as  there  is  no  annual  out- 
lay for  pumping,  and  the  necessary  storage  is  but  small  and  of 
the  cheapest  character. 

VOL.  XVm.     PABT  IV.  ^a». 
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Where  the  flow  is  sufficiently  abundant,  but  the  elevation 
insufficient,  a  ram,  turbine,  water-wheel  or  even  a  wind-mill  may 
frequently  be  utilized  to  raise  the  water,  and  such  appliances 
hem^r  automatic  in  action  and  requiring  no  fuel  are  very 
economical.  The  particular  machine  which  should  be  used  can 
only  be  determined  when  all  the  conditions  peculiar  to  the 
district  are  known.  The  cost  of  raising  water  by  oil  engines  is 
very  small  and  in  many  instances  this  method  may  be  adopted 
without  rendering  the  cost  unreasonable. 

The  subsoil  as  a  source  of  water  supply  has  unfortunately 
fallen  into  disrepute  because  the  water  from  shallow  wells  (all 
of  which  is  derived  from  the  subsoil)  is  so  generally  polluted.  I 
am  convinced  however  that  in  most  districts  a  perfectly  whole- 
some water  can  be  obtained  from  the  subjoil,  by  selecting  a 
suitable  site  and  obtaining  the  water  by  aid  of  a  tube  well  or 
a  properly  constructed  shallow  well.  In  several  localities  where 
other  Hydrologists  had  recommended  deep  wells,  involving  an 
expenditure  which  was  considered  prohibitive,  I  have  been  able 
to  obtain  all  the  water  required,  and  water  of  good  quality,  from 
the  subsoil  in  the  immediate  neighbourhood,  at  a  much  more 
reasonable  expense.  Of  course  all  such  water  requires  to  be 
raised  by  a  pump.  If  only  a  few  houses  are  to  be  supplied  a 
wind-mill  may  be  used,  but  if  several  thousand  gallons  per  day 
is  required  it  is  better  to  provide  a  fuel  motor,  such  as  an  oil  or 
gas  engine. 

Where  the  only  available  source  of  water  is  from  a  permeable 
stratum  lying  under  an  impervious  one,  the  expense  incurred  will 
generally  be  considerable,  especially  if  the  upper  layer  is  300  or 
more  feet  in  thickness.  The  water  will  probably  be  of  a  high 
degree  of  organic  purity,  but  it  may  contain  sufficient  iron,  mag- 
nesia or  other  objectional  matters  as  to  render  it  useless.  There 
is  always  more  or  less  risk  involved  in  deep  well  boring,  either 
with  regard  to  the  quality  or  quantity  of  water  procurable, 
hence  a  skilled  hydrologist  should  always  be  consulted  before 
deciding  upon  attempting  to  obtain  water  from  such  a  source. 
In  fact  wherever  there  is  any  uncertainty  about  the  quality  or 
character  of  the  water  procurable,  an  expert  should  be  consulted, 
but,  by  an  '  expert ',  I  do  not  mean  the  advertising  expert  who 
professes  to  find  water  by  aid  of  a  hazel  twig  or  other  similar 
means.  My  experience  of  such  gentlemen  is  not  sufficiently  en- 
couraging to  enable  me  to  recommend  them,  and  public  bodies  who 
may  be  considering  whether  or  not  they  should  engage  the  services 
of  a  water-finder,  must  bear  in  mind  that  the  Local  Government 
Auditors  have  expressed  very  pronounced  opinions  as  to  the 
illegality  of  payments  made  for  such  services,  or  for  work  under- 
taken upon  their  advice. 
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In  rural  districts  it  must  be  remembered  that  the  amount  of 
water  required  per  person  per  day  is  very  much  less  than  in 
towns.  Little  or  none  is  required  for  what  are  known  as 
'  Municipal  *  purpose,  and  baths  and  water-closets  are  few  and 
far  between.  Besides  this  much  rain-water  is  collected,  and  on 
account  of  its  softness  will  be  preferred  and  used  for  many  pur- 
poses. Where  the  great  majority  of  the  persons  supplied  are  of 
the  cottage  class,  five  gallons  per  head  per  day  will  at  first  be 
sufficient,  but  in  time  the  water  will  be  more  freely  used,  and  to 
be  on  the  safe  side  fifteen  gallons  should  if  possible  be  provided. 

In  some  districts  the  authorities  are  content  with  providing 
stand  pipes  at  convenient  points,  whilst  in  others  the  owners  are 
compelled  to  lay  on  the  supply  to  each  cottage  or  group  of 
cottages.  My  impression  is  that  less  water  is  wasted  when  the 
water  is  laid  on  to  the  kitchen  of  each  house  than  when  stand- 
pipes  are  provided  in  the  open.  In  the  latter  case  the  taps  are 
neglected  and  are  constantly  left  running,  but  in  the  kitchen  this 
would  lead  to  splashing  or  flooding,  hence  more  care  is  taken  to 
prevent  such  occurrences.  When  water  has  to  be  fetched  from  a 
stand-pipe  more  is  generally  drawn  than  is  at  the  moment 
required  and  the  remainder  is  either  stored  in  the  house  in  an 
open  vessel  such  as  a  bucket  (an  objectionable  practice)  or  else 
thrown  away. 

I  am  inclined  to  think,  from  experience  with  both  systems, 
that  no  saving  is  effected  by  merely  fixing  stand-pipes,  and  it  is 
certainly  much  more  convenient  and  hygienic  to  have  the  water 
laid  on  to  the  premises,  *.«.,  within  the  nouse.  Wherever  pos- 
sible also  I  avoid  the  necessity  for  the  use  of  storage  cisterns ;  a 
system  which  requires  the  provision  of  such  storage  is,  to  say  the 
least,  not  entirely  satisfactory. 

One  of  the  first  questions  to  be  considered  with  reference  to 
any  source  of  supply  is  that  of  cost.  Can  the  scheme  be  carried 
out  at  a  reasonable  cost  and  what  is  a  reasonable  cost  ?  If  the 
total  cost  is  known  approximately  the  annual  repayment  of  loan 
and  interest  can  easily  be  computed,  the  rate  being  5^^  per  cent, 
when  the  loan  is  for  30  years  and  the  payment  is  an  equal  annual 
sum  covering  principal  and  interest  To  this  must  be  added  the 
cost  of  pumping,  if  the  water  has  to  be  raised  by  a  fuel  motor  or 
a  small  sum  for  attendance  if  a  water  or  wind  engine  is  employed. 
The  sum  whif'h  can  be  raised  by  a  water-rate  is  8s.  8d.  per  year 
l^er  cottage  and  will  average  about  £2  per  house  for  larger  houses, 
farms,  shops,  inns,  &c.  If  the  number  and  character  of  the 
houses  to  be  supplied  are  ascertained,  the  annual  income  from  the 
water  rate  is  easily  calculated.  The  balance,  if  any,  must  be  paid 
from  the  general  sanitary  rate  in  the  district  supplied.  If  this 
balance  be  small,  not  exceeding  say  3d.  per  pound  on  houses,  it 
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may  be  considered  reasonable,  but  frequently,  in  districts  where 
water  is  difficult  to  obtain,  a  heavier  rate  may  not  be  unreason- 
able. Occasionally  there  are  owners  of  property  who  will  be 
especially  benefited,  and  may  be  willing  to  contribute  liberallr 
towards  providing  a  supply,  and  it  may  be  well  to  remember 
that  limited  owners  can  charge  their  estates  with  an  annual 
payment  for  a  number  of  years,  under  the  "  Limited  Owners 
Reservoirs  and  Water  Supply  further  facilities  Act,  1877." 

Where  public  supplies  of  such  a  character  as  those  I  have 
indicated  are  not  feasible,  I  think  it  is  the  duty  of  sanitary 
authorities  to  provide  in  every  parish,  public  wells  of  proper 
construction,  sunk  in  carefully  selected  situations  and  to  main- 
tain  these  in  such  a  condition  that  the  water  obtained  therefrom 
may  be  relied  upon  as  being  of  a  wholesome  character.  We 
cannot  expect  private  persons  to  construct  shallow  wells  properly 
until  sanitary  authorities  set  them  an  example.  Unfortunately, 
at  present,  such  is  not  the  case,  and  it  is  very  difficult  to  find  a 

Eroperly  constinicted  well  even  amongst  those  vested  in  public 
odies  whose  especial  duty  it  is  to  safeguard  the  public  health. 
To  prevent  the  contamination  of  a  water  supply,  the  situation 
should  be  carefully  selected,  and  the  surroundings  should  receive 
constant  attention.*  If  the  supply  be  from  a  spring  the  land  for 
some  little  distance  round  should  be  protected  so  that  there  may 
be  no  fouling  by  cattle,  no  manure  should  be  spread  on  the 
gathering  ground  within  a  radius  of  say  100  yards,  and  every  care 
should  be  taken  that  no  surface  water  gains  access  to  the  collect- 
ing tank  or  reservoir.  If  a  spring  has  to  be  purchased,  rights 
should  be  acquired  over  a  sufficient  amount  of  the  ground  above 
the  spring  to  enable  the  authority  to  protect  the  water  and 
ensure  its  purity.  Where  subsoil  water  is  collected  similar 
precautions  must  be  taken,  and  the  well  or  collecting  reservoir 
should  be  so  constructed  that  no  water  can  enter  at  a  less  depth 
than  6ft.  If  possible  it  is  desirable  to  render  the  sides  imper- 
vious to  a  greater  depth,  so  that  the  water  can  only  enter  at  and 
near  the  bottom.  This  ensures  that  the  water  reaching  the  well 
has  undergone  a  thorough  filtration.  Where  this  precaution  is 
not  taken,  the  water  may  become  turbid  after  heavy  rains,  for 
when  this  occurs  it  is  positive  proof  of  imperfect  construction 
and  an  indication  of  dangers  from  pollution.  Where  water  is 
collected  from  a  fissured  stratum,  it  must  be  remembered  that 
impurities  may  travel  great  distances  in  such  fissures.  This  ne- 
cessitates great  care  being  taken  in  the  selection  of  the  site  based 


*  The  great  importance  of  these  precautions  has  been  emphasized  by  the 
serious  outbreak  of  Typhoid  Fever  at  Maidatoue. 
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upon  a  knowledge  of  the  direction  of  flow  of  the  underground 
water  and  the  examination  of  the  district  for  some  distance 
around  to  ascertain  possible  sources  of  pollution.  In  all  wells 
there  are  two  points  which  require  extra  care  in  construction  and 
special  precautions  to  prevent  surface  water  entering  thereat. 
There  are  (1)  the  top  and  (2)  the  point  at  which  the  pump  pipe 
enters  the  well.  I  always  recommend  the  well  to  be  bricked  up 
to  a  litt'e  above  the  surface  of  the  ground  and  to  be  covered  with 
an  iron  water  tight  lid  which  can  be  locked.  This  affords  an 
easy  means  of  access  for  cleansing,  and  effectually  prevents  im- 
perfectly purified  water  entering  from  the  top.  For  an  area  of 
t)  or  more  feet  around  the  top  of  the  well  and  pump  the  ground 
should  be  paved  with  blue  Staffordshire  bricks.  The  gulley  for 
removing  the  waste  water  should  be  so  fixed  as  to  remove  all  the 
waste  and  rainfall  on  the  bricked  area  right  away  from  the  well. 
If  there  are  any  defects  the  water  will  find  a  line  of  least  resistance 
along  the  course  of  the  pipe  connecting  the  pump  with  the  well 
and  may  enter  the  well  at  that  point  if  the  connection  is  not 
securely  made. 

The  surroundings  of  tube  wells,  whether  drivep  or  bored 
require  similar  attention  to  prevent  the  access  of  surface  water. 
When  tubes  are  driven  the  bulb  at  the  end  being  a  little  larger 
in  diameter  than  the  tube  leaves  a  track  along  which  water  from 
the  surface  can  easily  travel  downwards,  and  as  the  pumping  is 
direct  from  the  tube,  the  water  along  this  track  is  easily  sucked 
into  the  tube  and  in  the  course  of  time  the  channel  of  communi- 
cation becomes  more  open  and  the  ground  air  and  water  around 
is  freely  drawn. 

When  surface  water  is  being  collected  strict  watch  must  be 
kept  over  the  whole  of  the  collecting  area.  An  uncultivated,  un- 
inhabited surface  is  the  best,  and  in  any  case  some  considerable 
areas  around  the  points  of  collection  should  not  receive  manure 
of  any  kind.  Human  excrement  should  not  be  used  on  any 
portion  of  the  collecting  area,  and  if  there  are  any  houses  there- 
upon, the  system  of  sewage  and  refuse  removal  should  receive 
special  attention.  Rain  water  collected  from  the  roofs  of  out- 
buildings and  houses  will  always  be  impure  unless  some  system 
is  adopted  of  rejecting  the  washings  of  the  roofs. 

Time  will  not  permit  of  our  discussing  all  the  ways  in  which 
water  supplies  may  be  contaminated,  for  impurities  may  get  in  at 
the  source  of  the  water,  into  the  storage  reservoirs,  and  even 
into  the  mains.  Improper  connection  of  the  supply  pipes  with 
w  ater  closets  may  result  in  the  fouling  of  the  water  in  the  mains, 
and  after  its  delivery  into  the  house  of  the  consumer  it  may  become 
polluted  if  stored  in  cisterns.  I  should  however  like  to  direct 
your  attention  to  a  point  which  is  often  overlooked  and  that  is 
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the  dangers  arisina;  from  intermittent  pollution.  I  will  illustrate 
tliis  by  au  examjile.  I  had  recently  to  investigate  s  localised 
outbreak  of  typhoid  fever,  and  I  was  led  to  suspect  the  water 
from  a  certain  fountain.  This  had  been  frequently  submitted 
to  chemical  examination  and  reportud  to  be  very  pure.  It  ha<l 
ill  fact  been  examined  only  a  fen-  days  beftire  aud  found  to  be 
very  good.  My  enquiries  however  elicited  the  fact  that  the 
water  had  recently  been  obsei'ved  to  become  turbid  after  heavy 
rain,  and  this  convinced  me  that  the  water  was  liable  to  inter- 
mittent pollution,  the  analysis  notwithstanding.  Within  a  few 
days  a  heavy  rainfall  occnred  and  I  then  examined  the  water 
iind  found  it  decidedly  turbid  and  upon  aualysis  it  gave  un- 
doubted signs  of  sewage  contamination.  When  the  source  of  the 
water  was  traced  it  was  fouml  that  a  sewer  near  the  spring  had 
hecome  crushed  in,  and  when  anything  more  than  the  normal 
amount  of  sewage  was  passing  down  a  largo  quantity  escaped  and 

fit  into  the  collecting  tank  feeding  the  fountain.  In  another  case 
had  a  sample  of  water  from  a  bored  well  and  found  it  quite 
satisfactory.  A  few  weeks  afterwards,  in  consequence  of  a  case 
of  typhoid  fever  occurring  I  again  examined  the  water  and  made 
inquries  concerning  its  source.  The  sample  proved  to  be  con- 
taminated and  I  found  that  the  well  was  defective  and  that 
whenever  the  water  level  in  an  adjoining  ditch  rose  above  a 
certain  height,  the  filthy  matter  from  the  ditch  leaked  into  the 
well.  We  have  only  to  look  through  the  Keports  of  Local 
Government  Board  Inspectors  and  Medical  Officers  of  Health 
tt)  find  numerous  examples  of  outbreaks  of  disease  attributable 
to  this  intermittent  or  occasional  pollution.  Wherever  a  water 
supply  is  affected  by  a  heavy  rainfall,  so  as  to  show  any 
turbidity,  it  is  evident  that  there  is  sometliing  wrong  and  a 
careful  investigation  of  the  cause-  should  be  made.  If  an  analysis 
is  decided  upon  select  a  sample  when  the  water  is  so  affected, 
the  information  required  is  the  character  of  the  water  when  at 
its  woi-st.  To  send  a  '  fine  weather '  sample  i.s  to  court  disaster. 
In  conclusion,  gentlemen,  I  hope  that  the  results  of  our 
deliberation  will  be  to  give  direct  increased  attention  to  this 
subject,  the  provision  of  water  supplies  to  our  rural  districts. 
Apart  from  its  sanitary  importance  it  frequently  possesses  other 
advantages.  If  we  wish  to  prevent  the  exodus  from  our  villages, 
or  attract  the  town  dweller  to  the  country,  we  must  provide 
better  water  supplies  and  do  all  in  our  power  to  remove  the 
stigma  which  at  present  causes  all  intelligent  people  to  look  with 
suspicion  upon  all  water  supplies  in  rural  districts. 
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[This  discussion  applies  to  Papers  by  Dr,  J.  M.  Wilson  and 

Dr.  J,  C.  Thresh.] 

Thb  Pbbsidbnt  of  the  Section  (Mr.  Whitaker)  said  he  was  glad 
to  convey  to  Dr.  Thresh  their  thanks  for  his  very  interesting  paper. 
Dr.  Thresh  was  the  Medical  Officer  of  a  large  county,  Dr.  Wilson 
was  the  Medical  Officer  of  a  large  and  extended  combination  of  rural 
districts.  Both  were  in  a  position  to  speak  of  large  areas  which  had 
rural  water  supplies.  Their  experience,  therefore,  was  a  thing  that 
ought  to  be  before  them,  and  they  would  be  glad  to  see  it  in  print  in 
the  Journal  of  the  Institute.  In  the  first  place  he  was  glad  to  see 
that  two  of  the  main  points  he  introduced  in  his  address,  that  of  the 
federation  or  combination  of  authorities  with  regard  to  water-supplies, 
and  that  of  areas  more  or  less  protected  from  insanitary  proceedings, 
had  been  introduced  in  both  papers.  He  had  observed  that  Medical 
Officers  had  a  certain  amount  of  reticence  and  bashf  ulness.  In  both 
papers  they  had  been  told  of  places  of  200,000  inhabitants,  and  so 
on,  but  there  was  a  hesitation  in  giving  the  names  of  those  places. 
In  some  cases,  he  thought,  they  might  have  the  names  of  places, 
where  it  would  do  no  barm  to  anyone.  They  could  quite  under- 
stand that  not  being  an  official  of  any  sort,  not  dependent  on  any 
place,  and  having  no  responsibility,  when  he  found  anything  in- 
teresting he  did  not  mind  mentioning  the  name  of  the  place.  Dr. 
Wilson  remarked  that  there  was  no  official  guide  as  to  linking  a 
well.  Though  he  (the  President)  was  a  Grovernment  Official  for 
a  considerable  time,  he  looked  with  suspicion  upon  official  guides. 
They  were  apt  to  look  at  things  from  an  official  point  of  view,  and 
this  sometimes  led  to  the  narrowing  of  views  and  the  obstruction  of 
proceedings.  Dr.  Wilson  said  that  perhaps  the  Local  Government 
Board  might  take  this  position.  He  (the  President)  did  not  think 
any  Local  Government  Board  official  would  thank  him  for  suggesting 
more  work.  He  thought  the  County  Councils  should  give  directions 
on  the  subject,  but  they  should  be  general  directions.  Eeferring  to 
the  suggestion  as  to  the  use  of  earthenware  tubes,  the  President 
said  he  did  not  know  they  could  be  used,  but  thought  that  if  so  they 
might  be  very  good.  They  might  notice  in  their  capital  Health 
Exhibition  the  manner  in  which  earthenware  was  largely  employed 
in  place  of  iron.  They  had  gone  through  the  stone  age  and  the 
bronze  age,  and  it  might  be  said  that  they  had  passed  through  the 
iron  age  and  had  arrived  at  the  crockery  age.  Dr.  Thresh  said 
a  great  many  sanitary  defects  were  due  to  want  of  education.  That 
opinion  was  supplemented  by  the  illustration  of  the  farmer  who  did 
not  know  of  the  existence  of  the  old  cesspool.  *'  Don't  know  "  was 
at  the  root  of  half  the  evils  they  came  across.  If  people  *'  knew  " 
many  of  those  evils  would  disappear.  The  supply  of  groups  of 
villages  was  the  thing  to  go  in  for,  the  individual  village  was  often 
too  poor  to  provide  a  supply  of  water  for  itself.  He  (the  President) 
entirely  agreed  with  Dr.  Thresh's  remarks  about  the  divining  rod. 
If  any  body  wished  to  read  about  200  or  300  pages  about  tie 
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divining  rod,  he  should  get  the  last  volume  of  proceedings  of  the 
Pdvchical  Research  Society,  in  which  the  matter  was  fully  considered. 
Before  Dr.  Thresh  was  Medical  Officer  to  the  Essex  County  Council, 
that  authority  did  what  was  often  done.  It  bought  a  site  and 
prepared  plans  for  the  erection  of  a  large  asylum  without  even  seeing 
whether  there  were  any  water  near  the  site.  As  it  happens,  just  at 
that  particular  place  tliere  had  been  a  disturbance  which  shifted  the 
beds  in  a  strange  and  unexpected  way,  and  there  were  no  signs  of 
water.  Dr.  Thresh 'a  description  of  the  successive  use  of  the  same 
water  first  for  one  purpose  and  then  another,  like  steam  in  the 
triple-expansion  engine,  were  very  interesting.  It  was  a  happy 
idea.  The  only  danger  was  that  people  might  begin  at  the  wrong 
end  of  the  process,  and  wash  the  floors  before  they  washed  the  pots. 
AVater  laid  on  to  the  cottages  was  much  better  than  the  stand-pipe 
system.  He  would  not  like  to  have  to  get  up  on  a  cold  winter's 
moruin^  and  go  100  yards  for  water  to  a  stand-pipe.  It  was  a 
comparatively  easy  thing  to  conduct  a  research  and  to  devise  plans 
for  large  water-works,  but  it  was  much  more  difficult  to  get  practical 
])lan3  for  the  supply  of  villages  and  small  towns.  They  were  really 
the  most  difficult  cases  to  deal  with.  What  might  be  the  most 
perfect  method  might  be  impracticable  on  account  of  the  cost.  He 
was  glad  to  find,  for  practical  reasons,  that  water  from  surface  beds 
of  gravel  was  regarded  with  greater  favour  than  used  to  be  the  case. 
He  would  have  been  sorry  years  ago  to  suggest  a  supply  from  such 
a  source;  but  in  proper  places,  free  from  contamination,  it  was 
possible  to  get  an  excellent  supply.  For  village  supplies  that  was 
often  the  only  chance  one  had  of  obtaining  a  supply  at  all.  Even 
fair  sized  towns  were  sometimes  glad  to  obtain  such  water.  Research 
in  that  particular  line  would  be  very  profitable  to  the  community. 
Dr.  Thresh  was  giving  considerable  attention  to  the  subject.  They 
must  remember  that  they  had  to  deal  with  small  villages  as  well  as 
towns. 

Mr.  Herbert  Peck  (Medical  Officer  to  the  West  Lancashire 
Rural  District  Council),  said  he  had  to  deal  with  an  area  of  over 
lUU  square  miles.  A  few  years  ago  they  had  4,00U  wells  in  the 
district.  It  was  the  rarest  exception  to  find  any  useful  shallow 
wells,  and  few  of  the  deep  wells  were  any  good.  They  had  had  to 
go  in  for  public  supplies.  They  had  seven  near  the  district,  and  they 
had  brought  six  into  the  district.  He  had  come  to  almost  completely 
disregard  shallow  wells  as  a  means  of  supply.  He  had  made  some 
hundreds  of  analyses  in  ^ve  years,  and  he  did  not  think  the  result  in 
^ve  ])er  cent,  of  the  cases  had  been  satisfactory.  It  was  quite  a 
common  thing  to  find  the  well  within  a  few  yards  of  a  closet. 

The  President  :  Old  wells,  I  suppose. 

Mr.  Peck,  continuing,  said  that  was  so.     At  the  present  time 
something  like  75  per  cent,  of  their  water  came  from  public  supplies. 
They  had  done  away  with  something  like  2,000  well-supplies  in  five 
years. 
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Mr.  John  Bainton  (Scunthorpe)  said  several  cases  had  been 
mentioned  in  which  cesspools  had  btfcn  found  close  to  wells.  Several 
such  cases  had  come  under  his  notice,  and  people  could  not  imagine 
why  the  well  should  not  be  near  the  cesspool.  He  remembered  one 
case  in  his  district  on  the  estate  ot*  Lord  Yarborough.  It  was  a  case 
where  ignorance  was  bliss.  The  tenant  complained  that  the  water 
was  polluted.  They  visited  his  premises  and  found  that  there  was 
a  cesspool  close  to  the  house  overflowing  into  the  well.  With  regard 
to  stand-pipes,  his  experience  was  that  they  were  impracticable  ou 
the  public  road  as  a  supply.  Not  only  were  they  the  cause  of  waste, 
but  it  was  an  inconvenient  mode  of  supply.  In  one  village  he  knew 
more  water  was  wasted  than  was  used,  and,  because  the  people  had 
so  far  to  carry  it,  they  used  as  little  as  possible.  Now  the  water  was 
laid  on  to  the  houses  by  order  of  the  K.D.C.,  and  about  ten  times  as 
much  was  used,  and  the  stand-pipes  will  last  considerably  longer. 

The  Pbesidbnt  :  Is  your  district  near  Prodingham  ? 

Mr.  Bainton  ;  Yes,  it  is  close  to  that  place. 

Mr.  Pbboy  F.  Kbndall,  F.G.S.  (Yorkshire  College),  said  he  had 
been  greatly  interested  in  the  two  papers.  They  were  the  result  of 
large  and  valuable  experience  in  two  very  different  directions.  Dr. 
^^'ll8on,  owing  to  geological  exigencies  in  his  district,  had  been  led 
to  rely  more  upon  individual  supplies — wells  for  single  houses,  and 
groups  of  houses;  whereas  Dr.  Thresh  had  been  able,  from  the 
geological  formation  in  his  district,  to  deal  with  more  general  supplies 
from  public  sources.  It  seemed  to  him  that  the  inherent  difficulties 
had  been  very  successfully  coped  with.  Dr.  Wilson's  recommend- 
ation of  wells  with  bore  holes  was  exactly  in  accordance  with  his 
experience.  He  had  met  with  many  cases  where  the  simple  expedient 
of  putting  a  bore  hole  down  the  centre  of  a  well  yielding  an  in- 
sufficient supply,  had  brought  about  an  augmentation.  The  method 
Dr.  Wilson  recommended  of  lining  wells  and  thus  excluding  the 
possibility  of  surface  contamination,  must  always  be  considered 
superior  to  any  other  method.  An  intereresting  case  came  under  his 
notice  a  while  ago,  in  the  neighbourhood  of  Harrogate,  where  a  large 
supply  was  needed  to  meet  the  wants  of  a  thoroughly  equipped  dair\ . 
The  occupier  had  taken  his  degree  at  one  of  the  XJniversitifs 
for  Agriculture,  and  was  prepared  to  go  in  for  dairy  farming  on  a 
large  scale.  He  had  separators,  and  needed  a  plentiful  supply. 
The  farm  supply  was  inadequate.  Here  is  the  point !  He  sank  a 
weU  and  got  a  very  large  supply ;  but  he  did  not  pay  attention  to 
the  exclusion  of  surface  contamination,  for  at  the  time  of  his  (Mr. 
Kendall's)  visit  to  the  farm  a  hurdle,  covered  with  dung  from  the 
cow  shed,  was  lying  over  the  top  of  the  well.  He  did  not  think 
sufficient  had  been  said — Dr.  Thresh  had  alluded  to  it  in  his  sugges- 
tive paper,  but  he  did  not  notice  any  mention  of  it  by  Dr.  Wilson — 
of  the  necessity  of  carrying  well  tubes  above  the  surface  of  the 
ground.  He  had  been  in  a  country  recently  where  there  was  a  good 
deal  of  well  water.    He  took  the  trouble  to  examine  a  number  of 
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wells,  but  did  not  find  one,  the  water  from  which  was  fit  to  drink. 
It  was  always  estreinely  turbid.  That  was  iu  Norway.  They  have 
elaborate  covera  over  the  wells,  which  are  very  pittiireaque,  hut 
tbey  do  not  prevent  the  influx  of  impurities.  As  to  the  use  of 
Burface  water,  in  heavily  manured  districts  even  more  than  KK)  yards 
radius  «voulil  be  net-esaary.  He  had  found  in  some  cases  that  traces 
of  mineral  and  other  manures  might  be  obtained  In  spring  water 
where  there  was  no  possibility  of  eontamiualion  within  lUU  yards. 
GeoloKists  always  prefer  deep  well  supplies.  They  had  all  their  uwn 
axes  to  grind.  Deep  wells  yielded  him  much  Information.  His  own 
fueling  was  against  surface  water  wbei'e  any  other  source  was  avad- 
ab!e,  but  iu  l)r.  Wilson's  district,  where  there  were  large  areas  of 
gravel  and  sandy  drift  in  thinly  populated  districts,  he  would  bn 
inclined  to  think  that  water  drawn  from  such  sources  would  be 
preferable  to  that  drawn  from  land  abounding  with  magnesiuDi  lime- 
stone. 

Dr.  Bbown  (Bacup)  said  he  was  surprised  that  one  of  the  readers 
of  the  papers  was  in  favour  of  sliaUxw  wells.  There  was  a  great 
difTerent-'e  in  the  puriticatiun  powers  of  suthsoils.  What  applied  in 
his  district  might  not  apply  to  other  disiricts.  One  mutter  had 
not  been  referred  to  by  the  two  speakers,  via.,  the  water  supply 
from  the  roofs.  That  cystem  obtained  in  some  districts ;  in  tact 
some  time  ago,  when  ho  was  inquiring  into  the  causes  of  lead 
poisoning,  he  i-ame  across  a  case  where  the  water  supply  was  ob- 
tained from  the  roof,  and  was  collected  in  Ic-aden  tanks.  The  result 
was  a  grievous  outbreak  of  lead  poisoning.  They  were  very  severe 
coses.  Hain  water  very  quii-kiy  dissolves  It-ad.  He  would  like  to 
ask  the  readers  of  the  papers  if  they  had  had  any  experience  of  the 
divining  rod. 

Mr.  RiOHABD  PiOKEKiSQ  (Whitehaven)  referred  to  the  recently 

constructed  works  in  the  Western  Division  of  Cumberland.  In 
lS7tJ,  he  said  the  large  district  extending  from  Cofkermouth  to  the 
sea-board  had  a  very  deficient  water  supplv,  Cockermouth  got  water 
from  the  Cocker  River :  Workington  frum  the  JJerwent  Kiver. 
Altlioui;b  tile  supply  Irom  these  sources  was  not  ample,  many 
districts  were  gluil  uf  them  because  the  water  was  comparatively 
pure.  The  time  for  sume  iniprovement  came,  and  the  lirst  thing  was 
to  convini-e  the  urban  population  that  it  was  expendinga  cousiderable 
sum  each  j'ear  in  raising  water  from  the  rivers,  aud  to  make  the 
people  understand  that  if  they  would  combine  in  a  scheme  to  bring 
water  from  the  lakes  it  would  ultimately  be  better  lor  them  in  a 
financial  sense.  Tlie  ^e^ult  was  that  a  joint  committee  was  formed 
to  represent  Cockermouth,  Workington,  and  the  large  rural  district 
around  those  places.  They  were  fortunate  enough  to  get  a  very 
strong  cHainuan,  and  eventually  an  Act  of  Parliament  was  obtained 
in  Session  1878-79,  authorising  a  supply  from  Crummock  Lake, 
Tbe^  cut  the  lirat  sod  at  bcalehill,  near  the  lake,  uu  August  lalk, 
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1878,  and  a  year  following  to  a  day  they  opened  the  works  at  Stain- 
burn,  near  Workington.  During  1879  the  water  was  sent  away  into 
the  various  parishes  round  for  a  distance  of  about  24  miles.  He 
insisted  that  every  cottage  should  be  supplied  with  its  own  service- 
pipes  and  tap  inside  the  house.  The  consumption  in  the  mining 
villages  did  not  exceed  six  gallons  a  head  per  day,  whereas  in  the 
towns,  where  old  fittings  were  in  existence,  and  the  water  >^as 
simply  delivered  in  bulk  into  the  reservoirs,  the  consumption  was 
thirty  to  forty  gallons  per  head  per  day.  The  wells  in  connection 
with  farmhouses  caused  the  greatest  difficulty  in  the  district  irom  where 
he  came.  The  wells  and  the  middens  were  often  contiguous  to  each 
other,  and  it  was  difficult  to  convince  the  people  as  to  the  danger. 
There  was  a  village  called  Bootle,  on  the  gravel  drift  formation  at 
the  base  of  the  adjoining  mountain  range.  I'he  Medical  Officer  of 
Health  made  a  sort  of  random  shot  that  the  people  were  drinking 
filth.  He  (the  speaker)  was  put  on  the  track  and  went  to  the  village. 
In  the  village  was  an  ancient  inn,  which  had  been  in  existence  three 
hundred  years,  with  a  very  old  burial  ground  close  by.  He  took  the 
well  water  for  analysis.  Not  far  away  was  a  dirty  farmyard.  All 
the  drains  led  to  the  river  through  a  gravel  formation.  He  thought 
that  was  a  likely  place  to  find  bad  water  and  took  a  sample.  An- 
other he  got  from  where  there  was  a  depression  in  the  ground,  into 
which  the  washings  from  the  village  had  run  for  generations  and 
ultimately  disappeared.  He  got  the  county  analyst  to  examine  the 
water,  and  found  them  very  bad  indeed,  particularly  the  one  from 
the  inn  near  the  churchyard.  The  result  of  this  discovery  was 
satisfactory.  A  very  good  supply  was  obtained  from  the  base  of  the 
adjoining  mountain  from  granite  gravel  overlaying  granite  rocks. 
There  was  a  workhouse  about  350  yards  away  from  the  depression 
of  the  soil  aforementioned.  The  guardians  sank  a  well,  which  cost 
XIOO.  Although  there  was  a  pretty  good  drift  formation  there 
was  contamination,  which  he  believed  arose  from  the  waste  products 
in  the  depression  in  the  soil.  No  doubt  the  people  in  the  village  had 
been  drinking  the  dregs  of  their  forefathers  for  generations. 

Db.  Anningsgk  (Cambridge)  said  as  a  rural  medical  officer  of 
health  he  should  like  to  ofEer  bis  thanks  to  the  readers  of  the  papers 
for  the  valuable  bints  given  on  a  most  difficult  question.  The  ex- 
perience of  Dr.  Thresh  was  most  encouraging.  He  would  like  to  ask 
that  gentleman,  however,  how  he  managed  to  overcome  the  Local 
Government  Board's  objection  to  small  schemes.  His  remarks  as  to 
procuring  water  from  shallow  wells  were  encouraging,  also  because,  as 
everybody  knew,  in  certain  rural  districts  where  the  stratum  was  not 
water-bearing,  the  difficulty  and  cost  of  getting  water  from  a  deep 
source  was  exceedingly  great.  In  that  regard  he  would  like  to 
refer  to  the  President's  remarks  in  his  address  (p.  304)  with  res- 
pect to  the  value  and  necessity  of  the  extension  of  the  geological 
survey  of  the  drift,  for  in  attempting  to  obtain  surface  water  the 
guidance  of  the  observation  of  the  dbrift  was  needfuL    The  deeper 
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strata  were  of  no  value  at  all.  Furthermore  he  would  like  to  ask 
Dr.  Thresh  whether  he  had  had  any  experience  with  regard  to  obtaia- 
ing  water  from  gravel  caps,  and  whether  he  thought  it  possible  to 
estimate  from  the  maps  the  probable  quantity  of  water  that  could  be 
obtained  from  a  gravel  bed  of  limited  area,  and  furthermore  what  lie 
thought  would  be  the  best  way  of  tapping  water  from  such  a  source. 
It  would  be  of  great  value  to  medical  officers  of  health  if  they  knew 
how  to  obtain  water  from  gravel  patches. 

Dr.  J.  MrrcHBtL  Wilson  (Doncaster)  in  reply  said  he  thought  it 
was  their  duty  as  Medical  Officers  of  Health  to  make  the  very  best  of 
existing  conditions  and  not  to  advise  their  sanitary  authorities  to  go  in 
fur  elaborate  scheme^)  if  they  could  get  all  that  was  necessary  from 
the  existing  conditions  of  the  district  itself.  Dr.  Brown  has  asked  as 
to  their  experience  with  rain  water.  He  had  had  a  few  year's 
experience  of  the  Fen  districts  in  Cambridgeshire  where  other  drinking 
u  ater  than  rain  water  was  absolutely  non-existent.  But  rain  water 
formed  a  very  insufficient  and  uncertain  supply.  A  time  of  drought 
meant  a  water  famine.  When  any  other  supply  was  available  it  was 
their  duty  to  discard  rain  water.  At  the  present  time  he  had  a  large 
district  by  the  side  of  a  river  where  the  conditions  were  pretty  much 
the  same  as  in  the  Fens.  The  people  were  driven  to  use  whatever 
rain  water  they  could  collect.  There  was  a  confusion  made  between 
the  bored  lined  well  and  the  Abyssinian  tube  well.  There  were  none 
of  the  latter  in  his  district.  The  bored  wells  were  the  only  ones  he 
had  described.  He  was  pleased  to  tell  Mr.  Kendall  that  he  had  drawn 
attention  to  the  fact  that  it  was  absolutely  necessary  to  bring  the 
lining  tubes  above  the  surface.  Many  good  supplies  were  spoilt  by 
stopping  short  with  the  tubes.  Then,  as  regarded  the  depth  he  had 
recommended  for  taking  the  well  tubes,  it  all  depended  upon  the  local 
conditions.  Six  feet  would  be  quite  enough  in  some  districts.  He 
had  known  many  cases  in  which  surface  contamination  was  the  cause 
of*  illness.  He  bad  been  exceedingly  interested  in  the  experience  of 
some  of  the  gentlemen  from  other  districts.  It  must  be  evident  to 
every  one  that  they  were  endeavouring  to  feel  their  way  and  to  get 
the  best  available  information  for  the  benefit  of  their  Sanitary 
Authorities.  The  discussion  on  the  papers  would  be  all  helpful  in  that 
direction. 

Dr.  J.  C.  Thresh  (Chelmsford)  replying,  said  he  was  pleased  such 
a  general  interest  had  been  taken  in  his  paper.  Dr.  Brown  asked 
whether  he  had  had  any  experience  of  lead  poisoning  from  the  collec- 
tion of  rain  water  from  roofs. 

The  President  :  Dr.  Brown  referred  to  leaden  cisterns. 

Dr.  Thresh,  continuing,  said  there  were  no  leaden  cisterns.  No 
single  case  of  lead  poisoning  had  occurred  amongst  the  people 
using  rain  water.     With  reference  to  the  "Divining  Eod,"  he  had 
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had  some  recent  experience,  and  all  he  could  say  was  that  it  was 
decidedly  unsatisfactory.  If  they  wanted  a  sub-soil  water  supply  for 
a  rural  district,  the  first  thing  was  to  ascertain  the  area  of  the  gravel 
patch.  They  must  not  place  too  much  confidence  in  the  drift  maps 
of  the  geological  survey.  In  the  case  of  a  little  village  with  a  popu- 
lation of  about  two  hundred,  the  drift  map  showed  that  there  was  not 
a  patch  of  gravel  within  three  or  four  miles.  Notwithstanding  he 
found  a  rather  large  area  yery  close  at  hand.  Having  found  the  area 
of  the  gravel  patch,  the  next  thing  to  ascertain  was  whether  it  was 
a  basin  or  the  cap  of  a  hill.  If  it  was  a  basin  it  was  necessary  to 
find  the  exact  area,  or  otherwise,  after  the  well  had  been  sunk,  the 
supply  might  fail.  They  must  ascertain  the  rain-fall,  and  know,  ap- 
proximately, the  amount  that  would  percolate,  and  the  amount  that 
would  be  lost.  Having  obtained  that  information,  they  could  calcu- 
late the  amount  of  water  tlmt  would  be  yielded  by  any  particular 
patch  of  gravel.  The  Local  Government  Board  would  not  sanction 
a  scheme  until  borings  had  been  made,  and  pumping  operations  had 
gone  on  for  two  or  three  weeks.  It  might  cost  many  pounds  to  get 
the  information,  but  it  was  well  worth  it,  and  was  the  only  safe  plan. 
He  had  had  several  discussions  with  the  Local  Government  Board 
Officials,  but  had  always  found  them  disposed  to  be  reasonable.  With 
reference  to  deep  wells  and  Abyssinian  tube  wells,  there  were  a  number 
of  both  kinds  in  his  county,  and  the  same  objection  applied  to  both 
if  they  pumped  directly  from  the  bore  tube. 


**  Tlie  Action  of  Moorland  Water  on  Lead  and  the  Prevention 
of  the  aamey*  by  C.  H.  Tattersall,  L.R.C.P.Lond., 
M.R.C.S.Eng.,  L.S.Sc.Durh.,  Medical  OflScer  of  Health, 
Oldham. 

(Member.) 

The  action  of  moorland  water  on  lead  is  a  matter  of  the 
utmost  importance  to  all  authorities  which  obtain  their  water 
supply  from  the  moors. 

Water  from  this  sou  roe  is  generally  speaking  most  satisfactory, 
being  soft  and  remarkably  free  from  contamination  of  any 
kind.  Whatever  contamination  there  may  be  is  due  to  the 
presence  of  small  quantities  of  organic  matter  dissolved  by  the 
water  from  the  peat. 

Unfortunately  the  presence  of  this  small  amount  of  organic 
matter  causes  an  action  on  lead  more  or  less  active  in  proportion 
to  its  amount 
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This  action  lias  at  times  proved  very  destructive  to  varinus 
communities  using  this  kind  of  water,  oue  of  tlie  best  knnwn 
exiiniiilea  being  SliffEtU,  whidi  suffered  severely  from  plumbiam 
from  1886  to  1889. 

In  the  autumn  of  1895  I  heard  from  different  sources  of  a 
number  of  cases  of  suspected  lead  poisoning  in  Oldham,  and 
in  each  instance  enquiries  were  made  as  to  the  possible  causes 
of  the  poisoning,  with  the  result  that,  with  one  exception,  there 
wus  no  other  assignable  cause,  than  the  use  of  the  water  laid 
on  to  the  houses  through  the  ordinary  lead  service  pipes. 

The  water  in  each  case  was  sampled,  and  found  to  contain 
lead  in  quantities,  varying  from  one-tenth  to  two-fifths  of  a 
grain  per  gallon.  In  one  of  the  worst  cases  the  old  lead  service 
pipes  were  removed  and  replaced  by  block  tin  lined  pipes. 

An  examination  of  the  old  pipe  revealed  the  presence  of  a 
copious  brown  deposit  in  flaky  masses  lining  the  pipe,  and  this 
was  found  to  contain  some  salt  of  lead,  although  the  quantity 
was  not  sufficient  for  an  exhaustive  eNamination. 

These  facts  led  me  to  make  an  examination  of  the  water  from 
the  various  reservoirs,  with  a  view  of  ascertaining,  as  far  as 
might  be  possible,  on  what  this  phi  mho-sol  vent  action  depended, 
and  whether  the  various  supplies  differed  from  one  anotlier  in 
this  respect. 

It  was  found  that  all  the  waters  were  more  or  less  acid, 
although  the  amount  of  acidity  in  the  worst  sample  was  very 
slight  when  compared  with  many  of  the  moorland  water 
supplies  in  the  West  Riding  of  Yorkshire,  notably  Sheffield  and 
Wakefield. 

This  acidity  is,  I  fee!  convinced,  due  to  the  action  of 
exjwsed  peaty  land  which  forma  a  portion  of  the  gathering 

grounds  for  each  of  the  three  series  of  reservoirs,  Piethorn, 
lensliaw,  and  Castleshaw,  and  is  not  as  lias  been  sometimes  sug- 
gested due  to  the  influence  of  the  impurities  in  the  atmosphere. 

It  is  worthy  of  notice  that  the  waters  containing  the  greatest 
amount  of  aibumenoid  ammonia  were  the  most  acid  ;  and  this 
albumenoid  ammonia  is  almost  certainly  derived  from  the  peat. 

Before  going  further  it  will  be  belter  perhaps  to  explaiu 
shortly  the  arrangements  of  the  Oldham  Waterworks. 

The  reservoirs  are  situated  in  three  valleys,  Piethorn, 
Denshaw,  anil  Castleshaw,  situated  about  six  miles  to  the  North- 
east of  the  town. 

The  water  from  the  Denshaw  series  of  reservoirs  is  decanted 
into  Hanging  Lees,  the  upper  reservoirCof  the  Piethorn  series, 
and  thence,  either  delivered  to  the  higlier  portiou  of  Oldham 
or  again  decanted  into  the  Piethorn  Keservoir,  from  which  it  is 
supplied  direct  to  tlie  town. 
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The  Castleshaw  water  is  carried  to  Strinesdale  Reservoir, 
near  the  town,  and  from  there  delivered  to  the  town  service. 

The  whole  of  these  gathering  grounds  are  the  property  of 
the  Corporation,  and  the  land  is  not  cultivated  or  manured  in 
any  way,  and  every  care  has  been  taken  to  prevent  any  possible 
pollution  of  the  water. 

The  sides  of  the  valleys  consist  of  grassy  slopes,  off  which 
the  water  rapidly  runs,  although  the  soil  is  to  a  great  extent 
peaty.  A  portion  of  the  land  at  the  top  of  the  slopes  which 
drain  into  the  reservoire  consist  of  peat,  on  which  a  little  rough 
gross  and  heather  grows. 

It  is  very  interesting  to  find  that  the  acidity  of  the  water  in 
the  various  reservoirs,  with  the  exception  of  Strinesdale,  to 
which  I  shall  refer  lat«r,  was  found  to  vary  with  the  pro- 
portional amount  of  this  unprotected  peaty  land  which  drains 
into  it. 

The  streams  running  into  the  reservoir  were  found  to  be 
generally  more  acid  than  the  reservoirs,  and  the  further  up  the 
iiillside  they  were  followed,  the  more  acid  they  were  found.  In 
the  course  of  these  streams  numerous  settling  tanks  have  been 
constructed,  and  it  would  seem  that  in  respect  to  this  acidity, 
as  well  as  in  tife  settling  of  suspended  matter,  they  serve  a  most 
useful  purpose. 

The  analysis  of  the  water  from  the  various  reservoirs,  set  out 
in  detail  in  the  following  table,  shows  that  the  Oldham  water  is 
exceedingly  good,  and  in  every  way  a  most  satisfactory  supply 
for  the  town. 


Table  I. 
Analyiii  of  the  water  taken  direct  from  the  following  reservoire. 
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The  waters  were  also  examined  for  aciditv,  with  the  results 
shown  below.  The  acid  was  reckoned  as  sulphuric  acid  anrl 
expressed  as  such  in  grains  per  gallon.  Phenol-phthalein  was 
used  as  an  indicator,  and  the  titration  was  made  with  a  standard 
solution  of  sodium  hydrate,  of  which  one  cubic  centimetre  was 
equal  to  one  milligram  of  sulphuric  acid. 


Table  II. 
Acidity  of  the  Waters  from  the  Various  Reservoirs, 

Acidity  of  Sulphuric 
Source.  Add  in 

grains  per  gallon. 


••• 


Piethorn 

Hanging  Lees 

New  Year's  Bridge,  Denshaw 

Castleshaw    ... 

Strinesdale    ... 


•  • 


•35 
•28 
•49 
•56 
•63 


The  most  interesting  point  in  these  analyses  is  the  difference 
which  was  found  to  exist  between  the  Castleshaw  and 
Strinesdale  waters.  The  Strinesdale  reservoir  receives  only  the 
water  from  Castleshaw,  which  is  conveyed  in  iron  pipes  and 
delivered  in  a  spray  into  the  Strinesdale  reservoir.  There  may 
be  springs  in  the  bed  of  the  reservoir  but  the  amount  of  water 
from  them  must  be  so  small  as  to  have  no  possible  effect  on  the 
general  condition  of  the  water,  and  great  care  has  been  t^en  to 
exclude  all  surface  water  from  the  Strinesdale  Valley. 

The  only  possible  source  of  the  differences  observed  seems  to 
be  contamination  from  the  air,  all  the  water  being  sprayed  into 
the  air  not  more  than  half-a-mile  from  a  number  of  mill 
chimneys,  and  in  fact  the  reser\'oir  lies  just  above  the  watershed 
end  of  the  town. 

To  ascertain  the  effect  the  atmosphere  had,  some  absolutely 
neutral  distilled  water  was  exposed  for  some  days  in  the 
immediate  vicinity  of  the  reservoir,  with,  however,  only 
negative  results  ;  but  this  is  not  at  all  conclusive,  as  water 
sprayed  into  the  air  is  much  more  likely  to  dissolve  out 
impurities  than  when  a  quiet  surface  is  simply  exposed  to 
atmospheric  action. 

Having  now  ascertained  the  exact  composition  of  the  water 
and  the  fact  that  it  was  acid  in  reaction,  experiments  were  made 
to  test  the  extent  of  its  action  on  both  lead  foil  and  ordinary 
lead  pipe,  with  the  result  shown  in  the  following  Table : — 
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Table  III. 


Source. 


Appearance  after  three  weeks'  contact  with— 


LeadFoU. 


Lead  Pipe. 


Piethorn  I  Much  greyiah  deposit 

HangiDg  Lees 


New  Year's  Bridge, 
Denshaw 


Greyish  deposit,  with 
slight  glistening  ap- 
pearance     


Grey  deposit. 


I 

\ 

CMtieshaw {!  8««ht^  !!!!!''!!!°5....!!!{ 

Greyish  yellow  deposit, ' 
with  sught  glistening 


Strinesdale 


particles,    easily    de- 
tached  


Slight  greyish  deposit  ... 

Greyish  deposit,  with 
shght  glistening  ap- 
pearance. 

Grey  deposit  and  much 
brown  suspended  mat- 
ter. 

Yellowish  white  deposit, 
with  glistening  par- 
ticles. 


Same  as  foil,  but  much 
more  marked. 


1 

Although  the  physical  appearances  noted  above  point  to  the 
action  on  lead  pipe,  which  is  not  pure  lead,  being  greater  than 
on  lead  foil  (cnemically  pure),  analysis  did  not  confirm  it,  as 
in  each  instance  only  a  trace  of  lead  went  into  solution,  and  a 
comparison  of  the  amount  was  almost  an  impossibility. 

The  glistening  particles  noticed  in  the  case  of  the  water 
from  Strinesdale,  and  in  a  less  degree  in  that  from  Castleshaw, 
were  separated  and  allowed  to  dry  by  contact  with  the  air,  and 
were  afterwards  treated  with  a  further  portion  of  water  from 
the  same  reservoir,  allowed  to  remain  undistributed  for  a  few 
days,  and  then  analysed. 

Although  after  the  first  experiment  only  a  trace  of  lead  was 
found,  this  further  experiment  of  allowing  the  deposit  to  dry 
and  oxidise  resulted  in  a  tenth  of  a  grain  of  lead  per  gallon 
being  dissolved  ;  it  would  thus  be  most  dangerous  for  the 
Oldham  Water  Supply  to  become  intermittent. 

The  nature  of  the  organic  acid  in  peaty  waters  has  not  so  far 
been  ascertained  owing  to  the  small  quantity  present,  and  the 
impossibility  of  concentrating  a  solution,  as  the  application  of 
heat  seems  to  destroy  the  acidity.  It  would  appear  from  the 
above  experiment  that  it  is  this  acid,  and  this  acid  only,  which 
causes  the  action  of  peaty  water  on  lead,  and  this  fact  seems 
to  be  confirmed  by  the  experience  of  outbreaks  of  Plumbism 
especially  in  Sheffield. 

Mr.  Eaton,  in  reporting  on  this  question  to  the  Sheffield 
Corporation,  gives  it  as  his  opinion  that  the  increased  action  on 
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lead  of  the  Sheffield  water  was  lai^Iy  due  to  the  precaution 
which  had  been  taken  to  prevent  mineral  and  suspended  matter 
mixing  with  the  water,  and  he  also  noticed  the  fact  that  the 
action  of  the  water  on  lead  is  much  more  energetic  in  Winter, 
especially  after  the  melting  of  snow,  when  the  proportion  of 
surface  water  to  spring  water  is  of  course  very  greatly  increased. 

Mbthods  tak£N  to  Pre>'ent  the  Action  of  Moorland 

Water  on  Lead. 

Many  methods  have  been  tried  to  prevent  this  action  of 
moorland  water  on  lead.  As  far  as  Oldham  is  concerned  every 
effort  is  made  to  get  the  rainfall  off  the  peat  as  quickly  as 
possible  by  cutting  numerous  trenches  through  it,  and  as  soon 
as  the  water  is  off  the  peat,  it  is  delayed  on  its  way  to  the 
reservoirs  by  passing  through  numerous  settling  tanks.  Even 
after  reception  into  the  reservoirs  it  is  decanted  from  reservoir 
to  reservoir  several  times  before  being  passed  on  to  the  town. 
It  is  thus  exposed  for  prolonged  periods  to  the  sun,  which  has 
been  shown  to  have  a  definite  bleaching  action  on  this  water, 
and  also  by  this  means  every  opportunity  is  afforded  for  the 
subsidence  of  all  matter  not  actually  dissolved  in  the  water. 

In  Sheffield  a  number  of  experiments  have  been  tried  for 
finding  the  best  and  most  economical  method  of  dealing  with 
this  mattei*,  which  Mr.  Eaton  describes  in  his  report  above- 
mentioned  : — 

(1)  Limestone  containing  a  large  proportion  of  silica  was 
placed  in  the  conduits,  where  the  water  was  in  contact  with 
the  limestone  for  a  period  of  not  less  than  twenty  minutes ; 
this  however  had  no  effect  whatever  on  the  water. 

(2)  Quicklime  or  milk  of  lime  was  added  to  the  water  in 
small  proportion,  and  although  this  stopped  the  action  of  the 
water  on  lead,  it  gave  rise  to  other  effects,  namely,  the 
precipitation  of  iron  in  solution  in  the  water,  together  with 
some  of  the  organic  matter,  in  consequence  of  which  a  red 
flocculent  precipitate  of  low  specific  gravity  was  present  in 
large  amount,  and  this  could  only  be  separated  from  the  water 
by  slow  subsidence  or  filtration. 

(3)  Soluble  silicates  were  added  to  the  water,  but  the 
results  were  not  satisfactory. 

(4)  Cai'bonate  of  soda  added  to  the  water  was  found  to  act 
well  in  stopping  the  action  of  the  water  on  lead,  and  no  coating 
was  found  on  the  pipes,  but  as  soon  as  the  addition  of  the  salt 
to  the  water  was  stopped  the  action  on  lead  recommenced. 

(5)  The  water  was  then  filtered  through  a  stratum  of 
limestone  and  flint  with  apparently  satisfactory  results,  but  I 
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Imve  no  knowledge  as  to  whether  this  was  tried  on  an  extensive 
tscale  or  not. 

(ti)  Finally,  at  the  present  time  the  JifScuIty  is  satisfactorily 
met  by  allowinf;  the  water  to  flow  over  a  substance  known  as 
calcium  carbonate,  from  which  it  dissolves  about  two  grains  of 
chalk  per  gallon ;  and  since  this  treatment  has  been  inau- 
ffiivatea  there  has  been  no  further  trouble  with  regard  to 
lead  poisoning  fram  the  water  supply-  It  has  not  been 
considered  necessary  by  any  of  the  Lancashire  or  Yorkshire 
Authorities  to  filter  this  moorland  water.  1  am  of  opinion, 
however,  that  filtration  in  the  orthnary  method  through  filters 
of  sand  and  gravel  would  prove  effectual  in  preventing  this 
action  upon  lead  in  addition  to  improving  the  general  appear- 
ance of  the  water,  and  acting  as  a  safeguard  against  the 
possible  introduction  of  pathogenic  germs  such  as  nave  been 
shown  to  occur  at  Rotherham  and  other  places, 

The  methods  referred  to  have  all  reference  to  the  treatment 
of  the  water  before  its  distribution  to  the  town.  Attempts 
have  also  been  made  to  save  the  population  from  plumbism  by 
substituting  tin-lined  lead  pipes  for  the  ordinary  kind,  this  has 
been  tried  in  Oldham,  wliere  unfortunately  a  large  quantity  of 
so-called  tin-lined  lead  pipe  has  been  used  for  domestic  water 
service ;  this  pipe  is  supposed  to  be  washed  with  tin  in  a  molten 
condition  on  its  inner  surface,  and  it  has  a  whiter  and  brighter 
appearance  than  ordinary  lead  pipe. 

1  obtained  a  portion  of  this  tin-lined  pipe,  and  experiments 
showed  conclusively  that  it  was  "ahaolittely  valueless"  m  pre- 
venting the  action  of  the  water  on  the  lead,  for  there  was  no 
difference  in  any  way  between  the  action  of  the  water  on  this 
pipe  and  the  ordinary  lead  pipe. 

Similar  experiments  were  made  with  blocked  tin-lined  lead 
pipe  on  which  a  plumber  had  made  an  ordinary  wiped  joint,  and 
traces  of  lead  were  found  in  the  water,  but  the  quantity  was 
much  less  than  with  ordinary  lead  piping,  and  from  the  piping 
wben  tried  without  a  joint  no  trace  of  lead  was  diacoverei 

This  pipe  consists  of  a  tin  pipe  about  one-eighth  of  au  inch 
thickness  placed  within  lead  piping;  it  is  much  more  expensive 
than  ordinary  piping,  but  the  water,  except  in  the  case  of  wiped 
joint  pipes,  cannot  come  in  contact  with  the  lead. 

In  conclusion  I  would  suggest  that  the  best  means  of 
preventing  lead  poisoning  by  moorland  water  are  :-— 

(1)  That  the  water  be  got  off  the  peaty  gathering  grounds  as 
quickly  as  possible. 

('2)  That  as  much  time  as  possible  be  given  for  subsidence 
and  bleaching. 

(3)  And  most  important,  that  the  water  be  filtered  1 


632  THE  ACTION  OF   MOOBLAKD   WATBB  OK   LEAD. 

ordinary  sand  filters  or  failing  this   be   passed  over  **  Paris 
White '^  as  at  Sheffield. 

(4)  That  blocked  tin-lined  lead  piping  of  good  quality  be 
used  for  water  service  pipes  instead  of  ordinary  lead  piping. 


The  PBE8iDEi!rT  of  the  Section  (Mr.  Whitaker)  said  they  desired 
to  thank  Mr.  Tattersall  for  his  paper,  and  also  Mr.  Eichardson  for 
kindly  reading  it  in  his  absence.  He  would  like  to  draw  attention 
to  one  or  two  points.  First  in  regard  to  the  difference  in  the  water 
in  the  Castleshaw  and  Trinesdale  reservoirs.  The  difference  was 
interesting,  because  the  latter  received  all  its  water  from  the  former. 
The  difference  must,  therefore,  occur  in  the  passage  from  one  to  the 
other.  Whether  it  was  due  to  the  air,  as  Mr.  Tattersall  suggested, 
he  would  not  like  to  say,  but  it  was  certainly  rather  peculiar.  There 
was  another  remark  in  the  paper  which  illustrated  how  each  case 
ought  to  be  dealt  with  on  its  own  merits.  Whilst  it  was  well  to 
expose  these  moorland  waters  to  the  air,  pure  limestone  water  was. 
deteriorated  by  such  exposure.  light  should  be  kept  away  from 
chalk  water.  It  was  strange,  too,  that  this  process  of  filtration  had 
now  been  found  to  do  a  great  deal  of  other  things.  It  acted  bac- 
teriologically  as  well  as  destroyed  the  lead  salt  in  the  water.  This 
shows  that  filtration  was  an  extremely  good  thing.  One  remark 
occurred  twice  in  the  paper.  What  was  "  Paris  white?"  He  did 
not  remember  anything  by  that  name,  and  trusted  some  one  would 
enlighten  him  on  the  point.     It  was  clearly  not  plaster  of  Paris. 

Mr.  Eichardson  (City  Analyst,  Bradford)  said  the  subject  of  lead 
poisoning  had  been  so  often  discussed  that  it  was  difficult  to  say 
anything  new.  Scientists  liad  combined  to  endeavour  to  find  a 
solution  of  the  cause  for  the  action  of  water  upon  lead.  He  had  had  a 
great  deal  to  do  theoretically  with  the  subject.  The  plumbo-solvent 
action  which  once  characterised  the  water  at  the  Thornton  Moor  reser- 
voir had  been  completely  prevented  by  allowing  the  water  to  act  upon 
limestone.  It  was  found  if  the  hardness  of  this  water  was  as  low  as 
1*2  on  Clarke's  scale  it  was  certain  to  act  upon  lead.  Indeed  the 
action  was  very  considerable  in  some  cases.  If  the  hardness  could  be 
raised  to  2^  degrees  by  allowing  it  to  mix  with  powdered  limestone 
the  action  was  almost  completely  destroyed.  He  agreed  that  it  was 
not  always  an  organic  acid  that  produced  this  plumbo-solvent  action. 
In  one  test  he  found  a  small  portion  of  sulphuric  acid.  It  would  be 
interesting  to  know  whether  waters  were  not  affected  by  coming  in 
contact  with  sulphides  of  iron  whilst  coming  over  the  moors ;  when  a 
water  contained  sulphuric  acid  the  amount  of  chlorine  was  considerably 
reduced  by  evaporation.  If  they  tried  experiments  with  organic  acids 
in  waters  they  would  scarcely  find  that  small  quantities  of  these 
substances  produced  plumbo-solvent  action.  He  did  not  think  the 
lead  poisoning  difiiculty  had  yet  been  completely  solved.    To  use  some 
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form  of  limestone  was  however  certainly  the  best  means  of  preventing 
upland  surface  water  acting  upon  lead.  ''  Paris  white  "  which  had 
been  referred  to  he  believed  to  be  very  finely  powdered  carbonate  of 
lime.  There  seemed  to  be  some  truth  in  the  statement  that  the 
addition  of  silica  to  water  prevented  to  some  extent  plumbo-solvent 
action. 

The  Eev.  W.  Lower  Cart£b  (Mirfield)  desired  to  know  how  far  it 
was  satisfactory  to  substitute  iron  service  pipes  for  lead  pipes  in 
districts  troubled  with  lead  poisoning  ?  This  had  been  done  to  some 
extent  in  the  valley  of  the  Calder.  It  was  however  difficult  to  get 
the  sanitary  authority  in  some  districts  to  agree  to  anything  but  lead 
pipes  for  household  purposes. 

Dr.  Bbown  (Bacup)  was  sorry  Mr.  Tattersall  was  not  present,  for 
he  could  not  agree  with  all  parts  of  his  paper.  Mr.  Tattersall  said 
the  amount  of  peat  in  the  water  seemed  to  determine  the  extent  of 
its  plumbo-solvent  action.  From  a  number  of  experiments  he  found 
that  that  almost  entirely  depended  on  the  amount  of  dissolved  oxygen 
in  the  water.  Just  in  proportion  to  the  amount  of  dissolved  oxygen 
removed  was  the  plumbo-solvent  action  lessened.  He  was  convinced 
the  dissolved  oxygen  was  the  cause  of  plumbo-solvent  action,  and  that 
the  peaty  condition  of  the  water  had  little  to  do  with  it.  Neither  had 
the  acid  much  to  do  with  it.  He  had  detected  acids,  mostly  organic 
acids.  If  they  boiled  moorland  water,  and  then  carried  out  the 
experiment  by  putting  petroleum  on  the  top  of  the  water,  it  would 
prove  the  oxygen  which  formed  hydrates  of  lead  was  a  great  ^tor, 
and  that  its  peaty  condition  had  little  to  do  \tith  it ;  nor  did  he  think 
the  amount  of  acid  on  the  water  had  much  to  do  with  it.  He  had  on 
two  or  three  occasions  detected  sulphuric  acid  in  water.  A  good  deal 
of  iron  was  usually  present  in  moorland  water,  being  obtained  from 
the  shales  and  millstone  grits.  The  prevention  of  lead  poisoning  was 
the  simplest  thing  in  the  world.  They  must  not  use  lead  pipes,  and 
as  lead  was  not  obtained  from  the  moors,  they  would  therefore  get  no 
lead  in  the  water.  Why  should  they  use  lead  pipes,  when  steel  pipes 
had  been  brought  to  such  perfection  ?  He  had  carried  this  theory 
into  practice  at  his  own  home,  where  he  had  the  old  lead  pipes 
removed.  The  only  danger  about  an  iron  pipe  was  that  it  was  apt  to 
be  oxidised  by  water  obtained  from  the  moors.  However,  his  own 
pipes  at  home  had  been  in  for  three  or  four  years,  and  they  were  all 
right  yet.  True,  lead  pipes  gave  way  a  little  to  the  frost,  whilst  iron 
ones  split.  To  prevent  house-flooding  however,  they  must  have  a 
stop-cock  placed  outside,  which  they  could  turn  off  until  a  plumber 
had  carried  out  the  necessary  repairs  to  the  iron  pipes. 

Mr.  Branson  (Leeds)  contended  that  acidity  was  one  of  the  causes 
of  lead  poisoning.  Dr.  Houston,  of  the  Local  Government  Board, 
had  paid  considerable  attention  to  the  bacterial  side  of  the  question, 
and  found  that  the  source  of  its  acidity  was  bacterial.  Whatever 
might  be  the  nature  of  the  cause,  it  was  satisfactory  to  have  some 
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consensus  of  opinion  as  to  the  remedies  to  be  applied.  He  could 
confinn  some  of  Mr.  Tattersall's  conclusions.  The  addition  of 
sufficient  lime  or  carbonate  of  soda  (equal  to  not  less  than  half 
a  degree  of  temporary  hardness)  to  water  containing  three  or  four 
degrees  of  permanent  hardness,  would  render  it  innocuous  for  public 
supply.  In  the  case  of  some  waters  it  was  not  admissible  to  add 
lime,  as  it  was  possible  to  have  more  lime  than  manufacturers  wished 
to  have,  and  carbonate  of  soda  was  a  ready  agent  in  that  case.  In 
the  ^West  Eiding  the  solvent  action  of  water  on  lead  had  caused 
considerable  trouble,  and  it  was  not  saying  too  much  to  assert  that 
the  health  of  very  large  communities  in  this  area  was  wholly  de- 
pendent upon  a  few  experts.  With  regard  to  the  agent  to  be  used 
to  detect  acidity  in  these  waters,  Lacmoid  was  an  excellent  re-agent. 

Mb.  Eetnolds  (Leeds)  maintained  that  in  giving  certificates  of 
water  analysis,  the  Analyst  should  ascertain  how  long  the  water  has 
been  in  contact  with  lead.  This  was  a  vital  question  in  the  West 
Eiding  district. 

Mb.  Eichabbbon  (City  Analyst,  Leeds,)  agreed  with  Mr.  Branson 
as  to  the  merit  of  Lacmoid.  His  practice  had  been  to  use  neutral 
lacmoid  papers,  from  which  very  useful  results  could  be  obtained. 

The  Pbbsidbnt  of  the  Section  (Mr.  W.  Whitaker)  in  reference  to 
Mr.  Garter*s  remarks  concerning  iron  pipes,  said  a  strong  objection  to 
them  was  that  they  could  not  be  bent.  Anyone  who  could  bring 
forward  a  process  which  woidd  expeditiously  show  the  amount  of  lead 
in  water,  would  confer  a  great  benefit  on  Medical  Officers  of  Health. 
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THE  DWELLING  HOUSE.* 

This  work  is  mainly  a  criticism  on  some  of  the  modem  methods  of 
sanitation,  and  an  eloquent  discourse  on  the  overcrowding  on  area, 
and  other  evils,  which  follow  in  their  train.  The  subject  matter, 
though  viewed  scientifically,  is  handled  in  a  semi-popular  manner, 
and  the  result  is  a  work  which  furnishes  very  interesting,  profitable, 
and  pleasant  reading. 

In  his  opening  chapter  Dr.  Poore  deplores  the  increasing  scarcity 
of  fresh  air  in  great  towns ;  he  draws  attention  to  the  fact  that  lofty 
houses  have  often  been  suffered  to  practically  convert  streets  into 
"  draughty  canons,''  and  even  "  the  sacred  front  parlour  where  the 
register  is  closed  and  the  blinds  are  drawn''  is  irreverently  denounced. 


♦The  DwelUng  House,  by  G.   V.  Poore,  M.D..  P.R.C.P.     Crown  8vo.. 
178  pp.    LongmaDB,  Green  &  Co..  T^nHon.    1897.    Price  38.  6d. 
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Certainly  the  cold  damp  odour  of  mildew  and  soot  which  assails  the 
nostrils  when  those  sacred  precincts  are  entered  is  familiar  to  us  all. 
In  a  chapter  on  "  overcrowding,"  Dr.  Poore  attacks  the  subject  of 
the  alleged  **  healthiness  "  of  London,  and  many  of  his  readers  will 
agree  that  in  this  particular  instance  he  fails  to  carry  his  point. 
The  most  yulnerable  part  of  his  argument  is  where,  on  page  97,  he 
compares  the  death-rate  per  million  persons  living  of  children  under 
five  in  the  County  of  London  with  those  of  other  Counties.  It  is  an 
accepted  fact  that  the  death-rate,  especially  among  infants,  is  less  in 
country  districts  than  in  towns,  yet  he  is  comparing  the  death-rates 
of  an  area  which  is  practically  one  large  city  with  those  of  areas 
containing  a  considerable  proportion  of  rural  district,  and  the  sur- 
prising fact  is  not  that  the  County  of  London  does  not  occupy  the 
most  favoured  position  in  such  a  table,  but  that  it  comes  out  as 
well  as  it  does.  Dr.  Poore  points  out  that  the  deaths  among  children 
under  five,  from  all  causes,  per  million,  for  the  decennium  1881-90 
were: — 

County  of  Lancashire         . .         72,795 

„        London  68,164 

Hampshire         ..         42,222 

„        Dorset  . .         35,651 

But  in  Lancashire  the  rate  is  well  above  that  of  London  County, 
despite  the  fact  that  in  the  latter  there  is  more  than  15  times  the 
crowding  on  space  (t.«.,  0*02  acres  to  each  person  as  against  0*35  in 
Lancashire) ;  it  must  be  borne  in  mind,  moreover,  that  in  Hampshire 
there  are  only  two  large  towns,  and  in  Dorset  none  at  all,  and  that 
the  birth-rates  in  both  counties  are  below  that  of  London.  This  illus- 
tration, therefore,  neither  serves  to  adequat-ely  demonstrate  the  evil 
of  overcrowding  on  space,  nor  does  it  show  that  London,  despite  its 
overcrowding,  is  not  remarkably  healthy — as  a  city. 

Other  chapters  in  the  book  deal  with : — "  Defects  in  Planning," 
"The  Sanitation  of  the  Isolated  Dwelling,"  "Slop  waters,"  "The 
circulation  of  Organic  Matter,"  and  "The  Soil  in  its  relation  to 
Disease  and  Sanitation,"  and  each  subject  is  treated  in  accordance 
with  the  well  known  views  which  Dr.  roore  so  ably  advocates  con- 
cerning the  disposal  of  the  refuse  matters  from  dwellings. 

H.  jv.  IC. 

COMPEESSED    AIB    ILLNESS,    OB    THE   SO-CALLED 

CAISSON    DISEASE.* 

This  is  an  excellent  book  on  a  subject  of  great  scientific  interest, 
viz.,  the  effect  of  compressed  air  on  the  human  frame  in  full  activity, 
as  exemplified  in  workers  in  pneumatic  tubes  or  caissons. 

The  author  furnishes  an  elaborate  history  of  the  various  experi- 
ments and  undertakings  of  this  kind  in  difierent  countries,  and  their 
results ;  but  what  is  most  instructive  is  his  account  of  the  construc- 


*  Compressed  Air  Illness,  or  Caisitoa  Disease,  by  E.  Hugh  Snel),  M.D., 
D.Sc.LoDd.    8vo.,  261  pp.    H.  K.  Lewis.    1896.    Price  88. 
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tion  of  the  Blackwall  Tunnel,  and  the  effect  of  the  atmosphere  of  the 
caissons  on  the  health  of  the  workmen  under  his  charge  as  medical 
officer. 

Dr.  Snell  remarks :  ^^  The  total  length  of  the  tunnel  from  entrance 
to  entrance  is  6,200  feet ;  that  part  under  the  river  is  1,212  feet  and 
is  horizontal ;  the  remainder  consists  of  the  two  inclined  approaches 
— the  one  on  the  North  side  \iith  a  gradient  of  1  in  34,  and  that  on 
the  South  side  with  one  of  1  in  36.  The  open  approaches  on  the  two 
sides  account  for  a  length  of  1,735  feet.  The  first  portions  of  the 
tunnel  proper  were  constructed  on  the  'cut  and  cover'  plan,  and  the 
water  was  dealt  with  by  pumping ;  in  nearly  the  whole  of  the  rest 
compressed  air  was  necessary.  The  depth  of  the  floor  of  the  river 
portion  below  high  water  mark  is  80  feet. 

The  maximum  air  pressure  employed  in  this  portion  of  the 
tunnel  was  27  lbs.  to  the  square  inch,  and  the  average  pressure  a 
few  pounds  below  this." 

The  number  of  men  employed  at  one  time  in  the  compressed  air 
chamber  varied  from  thirty  to  eighty,  and  they  were  arranged  in 
shifts  of  eight  hours  each,  with  an  interval  of  three-quarters  of  an 
hour  for  a  meal,  so  that  each  man  actually  spent  seven  and  a  quarter 
hours  per  day  in  the  chamber.  A  lift  was  provided  to  bring  the  men 
to  the  surface  without  exertion,  and  hot  coffee  was  given  to  them 
and  a  hot  room  provided  for  them  to  change  their  clothes  and  to  rest 
in  after  emerging  from  the  compressed  air. 

The  best  feature  of  the  BJackwall  arrangements,  and  quite  a 
novelty  in  these  proceedings,  was  a  medical  air  lock,  constructed  out 
of  a  boiler,  in  which  re-compression  could  be  effected  without  the 
patient  being  carried  below,  and  thereby  interfering  with  the  traffic 
through  the  ordinary  air  locks. 

Some  200  men  suffered  to  a  greater  or  less  extent  from  their 
sojourn  in  the  caisson,  and  fifty  cases  are  carefully  recorded,  and 
from  these  it  appears  that  no  deaths  occurred,  and  only  four 
instances  of  slight  paralysis,  generally  of  a  temporary  kind. 

The  majority  of  the  symptoms  were  those  of  discomfort  connected 
with  unequal  pressure  on  the  two  sides  of  the  auditory  membrane, 
auditory  vertigo,  and  some  affections  of  the  nervous  system,  especially 
the  so-called  **  bends,"  where  the  worker  is  seized  with  pains  of  an 
excruciating  kind,  in  the  thighs,  the  elbows  and  shoulders,  the  locality 
being  varied,  sometimes  it  is  the  bone,  sometimes  the  fleshy  parts,  and 
sometimes  the  joints ;  the  pains  not  particularly  affecting  the  large 
nerve  trunks.  There  is  occasionally  tenderness  over  the  seat  of  pain 
but  no  swelling  or  discoloration,  and  the  pain  may  pass  off  in  a  few 
hours,  or  may  last  for  one  or  two  weeks.  In  all  cases  re-compression 
in  the  medical  air  lock  gives  the  most  successful  result.  The  other 
symptoms  mentioned  were  few  and  for  the  most  part  rare,  such  as 
epistaxis  and  hoemoptysis :  but  Dr.  Snell  noticed  that  the  men 
employed  had  a  pale  leaden  appearance,  where  ventilation  of  the 
caissons  had  not  been  properly  attended  to. 

With  regard  to  the  causation  of  the  symptoms,  our  author  holds 
it  to  be  due  to — (I)  The  pressure  itself,  as  the  higher  the  pressure 
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the  larger  the  amount  of  illness  prevailing  among  the  men.  (2)  The 
length  of  stay  in  the  compressed  air,  for  3  a  worker  remained  beyond 
the  shift  of  eight  hours,  he  generally  suffered.  (3)  Ventilation.  It 
was  found  that  if  ventilation  was  thoroughly  carried  out,  and  the 
workers  supplied  with  a  good  change  of  compressed  air,  the  number 
of  cases  of  illness  diminished  to  about  a  fourth.  (4)  Eapid  locking 
out  or  de-compression.  All  former  authorities  have  considered  this 
to  be  the  principal  cause  of  caisson  disease,  but  our  author  cites 
instances  from  his  experience  at  Blackwall  to  throw  doubt  on  it, 
though  anybody  who  reads  Paul  Bert's  famous  book  on  "  Pression 
Barometrique,"  or  has  had  any  experience  of  compressed  air  baths, 
will  be  inclined  to  say  that  Dr.  Snell  undervalues  this  cause  of  illness. 
(5)  The  age  and  habits  of  the  workers  have  an  important  influence 
on  the  liability  to  caisson  disease,  this  being  largely  increased  after 
forty  years  of  age,  and  men  of  drinking  habits  suffer  more  than 
others. 

Our  author  gives  a  short  resume  and  criticism  of  former  theories 
and  experiments,  and  ends  with  an  admirable  chapter  on  treatment 
preventive  and  curative,  of  which  it  may  be  truly  said  the  proof  of 
the  pudding  is  the  eating,  for  he  can  point  with  pride  to  the  great 
difficulties  of  the  Blackwall  tunnel  and  the  very  small  amount  of 
sickness  among  the  workers.  The  introduction  of  the  medical  air  lock 
and  its  speedy  employment  for  the  cases  of  caisson  disease  doubtless 
did  as  much  to  cure  the  illness  as  the  improved  ventilators  and  other 
precautions  to  prevent  it. 

The  ventilation  question  is  greatly  enlarged  on  by  Dr.  Snell,  and 
was  evidently  the  subject  of  some  of  his  most  careful  investigations. 
His  great  aim  is  to  prove  'thiat  the  symptoms  of  compressed  air 
disease  are  more  the  result  of  inefficient  ventilation  in  the  caisson 
than  due  to  the  change  of  pressure  caused  by  rapid  locking  out, 
which  the  workmen,  in  their  hurry  to  get  home,  frequently  have 
recourse  to. 

Starting  with  the  modem  rule  that  a  hmhan  being  requires  3,000 
cubic  feet  of  fresh  air  per  hour,  in  order  that  the  air  of  his  rooms  may 
not  contain  mope  than  *06  per  cent,  of  carbonic  acid,  Dr.  Snell  holds 
that  a  man  in  full  work  ought  to  have  three  times  that  amount,  or 
9,000  cubic  feet,  to  preserve  purity^ and  he  stages  that  it  is  certain 
that  nothing  below  this  is  admissible  in  a  compressed  atmosphere. 
The  foll^ing  table  is  one  of  q^y  striking  ones  in  this  book.  The 
pressi!lfe  on  all  the  daye  was  never  less  than  25  lbs.,  and  occasionally 
rose  to  35  lbs. 


Cubic  feet  of  fresh  air  per  man  per  hoar. 


Below  4.000    

Below  4,000  to  8,000. 
From  8,000  to  12,000 
Above  12,000 


No.  of  days. 


13 
26 
10 
12 


Cases  of 
illness. 


41 

78 

8 

4 


Estimated  cases 

of  illness 

for  100  days 


315-5 
300 

80 

33'8 
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From  this  it  appears  that  estimated  cases  for  100  days  fell  from 
315*5  to  33*3  on  the  increase  of  the  cubic  feet  per  man  from  4,000 
to  above  12,000  cubic  feet. 

Enough  has  been  said  to  show  that  Dr.  Snell's  is  a  most  interesting* 
work,  and  will  well  repay  a  careful  perusal,  not  only  by  medical  men 
and  hygienists,  but  also  by  cinl  engineers  and  contractors  who  have 
large  bodies  of  workmen  engaged  in  similar  projects. 

C.T.W. 


NOTES  ON  BOOKS  AND    PAPERS    IN 

TRANSACTIONS. 


"British  Institute  of  Preventive  Medicine,  Transactions  of 
First  Series."  163  pp.  8vo.  Macmillan  4'  Co,  London^ 
1897. 

In  this  journal  there  are  nine  bacteriological  papers  contributed  by 
members  of  the  staff  of  the  Institute.  The  subject  of  the  sterilisation 
of  milk  is  dealt  with  by  Dr.  A.  Macfadyen,  and  the  sterilisation  of 
water  by  filtration  by  Joseph  Lunt,  B.Sc.  These  gentlemen  are  also 
authors  of  the  chapter  '^  Bacteria  and  dust  in  the  air." 

Dr.  E.  T.  Hewlett  deals  with  the  "  Bacillus  of  bubonic  plague  "^ 
and  the  diphtheria  bacillus. 

"Incorporated  Association  of  Municipal  and  County  Engi- 
neers, Proceedings.  Vol.  XXIII,  1896-97."  48()pp.,8vo. 
E.  4'  F.  N.  Spon.     London,  1897. 

The  papers  and  discussions  at  the  Association's  meetings  at  Bristol, 
Westminster,  Dover,  Ripon,  Market  Harborough,  Kochdale,  East- 
bourne, Llandudno,  Stafford,  and  London,  are  given  in  this  volume. 
At  most  of  these  meetings  the  opportunity  has  been  taken  for 
describing  the  various  sewage,  electric  light,  water,  and  other  public 
works  of  these  places,  which  to  those  interested  in  sanitation  are  of 
interest.  Mr.  W.  J.  Dibdin  deals  with  biological  purification  of 
sewage ;  Dr.  Q-.  Eeid,  sewage  disposal  by  artificial  filtration ;  Mr.  W. 
Weaver,  the  scavenging  of  Streets. 

[n  the  Appendix  is  given  the  Keport  of  the  Committee  of  the 
Association  on  the  proposed  Drainage  By-Laws  of  the  London 
County  Council  and  a  description  of  the  Sutton  Sewage  Works,  by 
Mr.  C.  Chambers  Smith. 

^'  The  Institution  of  Civil  Kngincers,  Minutes  of  Proceedings,"^ 
Vol.  CXXX.    Part  IV.     1896-97. 

In  these  minutes  is  contained  the  "  James  Forrest  Lecture,*'  given 
by  Dr.  G.  Sims  AVoodhead,  on  "  Bacteriolog}'." 
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Abstracts  of  the  papers  read  at  the  EngineeriDg  Conference  in 
May,  1897,  are  given.  Mr.  Bogers  Field  deals  with  House  Sani- 
tation ;  Mr.  H.  P.  Boulnois,  Sefuse  Destructors ;  Dr.  E.  Frankland, 
The  Bacteriology  of  "Water  Supply. 

Among  "  Abstracts  of  Papers  in  Scientific  Transactions  and  Perio- 
dicals" are — 

The  Purification  and  Ventilation  of  the  Subsoil,  by  Herm  Kosch- 
mieder  (Gtesundheits-Ingenieur,  31st  July,  1897,  p.  229). 

Separation  Systems,  by  Metzer  (Ghshundheits-Ingenieur,  15th 
August,  1897,  p.  241). 

The  Construction  of  the  Clichy  Main  Sewer,  Becbmann  (Annales 
des  Ponts  et  Chaussees,  1897,  p.  267). 

The  Chicago  Drainage  Canal,  by  F.  W.  Skinner  (The  Engineer, 
6th,  13th,  20th  August,  1897,  p.  125  et  seq). 

The  Utilization  of  New  York  City  Garbage  (Scientific  American, 
14th  August,  1897,  p- 102;. 

Amount  of  Formic  Aldehyde  evolved  by  means  of  Lamps,  or  by 
the  use  of  Formalin,  for  Disinfection  Purposes,  by  Paul  Striever 
(Zeitschrift  fiir  Hygiene,  Vol.  XXV.,  Part  2,  p.  357). 


"  Notes  on  Practical  Sanitary  Science.  Part  II. — Calculation 
of  Areas,  Cubic  space,  &c.,"  by  W.  H.  MaxwelIi.  50  pp., 
8vo.     Sanitary  Publishing  Company,     London,  1897. 

The  Notes  the  author  lias  published  with  a  view  to  their  being  of 
service  to  candidates  preparing  for  professional  certificates. 

This  part  consists  of  a  large  number  of  Bules  and  FormulsD,  and 
it  is  hoped  will  form  a  summary  of  the  subject  of  Mensuration  for 
the  use  of  Engineers  and  Surveyors. 

The  subject  is  dealt  with  under  Geometrical  Theorems ;  Calcula- 
tion of  Lengths ;  Bight-angled  Triangles ;  The  use  of  Trigonometry' 
and  Logarithms ;  Summary  of  Properties  of  the  Circle ;  Calculation 
of  Areas  ;  Areas  of  Surfaces  of  Solids ;  Calculation  of  Cubic  Capacity 
or  Volume;  The  Volume  of  Lregular  Solids;  Practical  Examples; 
Calculation  of  Quantities  of  Earthwork. 
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MEETINGS    HELD. 


Sessional  Meetings. 

A  meeting  was  held  on  November  17th,  when  a  discussion  was 
opened  by  Professor  W.  H.  Corfield,  M.A.,  M.D.,  F.B.C.P.,  on  "  The 
Pollution  of  Water  Supplies  bj  Encampments  of  Hop-Pickers, 
Casual  Workers,  Tramps,'*  &c.,  in  reference  to  the  Dangers  of 
Pollution  of  Municipal  Water  Supplies ;  and  by  Miss  M.  A.  Chreiman, 
in  reference  to  the  Sanitary  Control  of  Hop-Pickers,  &c.  Sir  Douglas 
Galton,  K.C.B.,  D.C.L.,  LL.D.,  F.E.S.,  in  the  Chair.  The  papers 
and  discussion  will  be  printed  in  Part  I.,  Vol.  XIX.,  of  The  Journal. 
About  100  Members,  Associates,  and  Visitors  attended. 

Lectures  and  Demonstrations  to  Sanitary  Officers. 

The  Twenty-fourth  Course  of  17  Lectures  and  15  Practical  Demon- 
strations and  Visits  of  Inspections  to  trade  premises,  Eef  use  Disposal 
Works,  commenced  on  September  27th.  52  Students  entered  their 
names  for  this  course. 


ALTERATION  IN  BY-LAWS. 

The  attention  of  the  Members  is  called  to  the  following  alteration 
that  has  been  made  in  the  By-Laws  of  the  Institute.  Clause  31  now 
reads  as  follows  : — 

31. — A  Board  of  Examiners  shall  be  elected  annually  by  ballot  by 
the  Council.  Notice  of  the  meeting  at  which  the  election  will  take 
place,  with  names  proposed,  shall  be  sent  to  each  Member  of  the 
Council  not  less  than  six  days  previous.  One-fourth  of  the  Examiners 
shall  be  ineligible  for  re-election  for  one  year. 


Examinations. 

At  an  Examination  held  at  Newcastle-upon-Tyne,  2  Candidates 
presented  themselves  for  Examination  in  Practical  Sanitary  Science, 
and  26  for  Inspectors  of  Nuisances. 

The  following  9  Candidates  were  certified,  as  regards  their  Sanitary 
Knowledge,  competent  to  discharge  the  duties  of  Inspectors  of 
Nuisances : — 

1897,  Nov.  13.     Almond,  William,  20,  Coats  worth  Ed.,  Gbteshead. 
1897,  Nov.  13.     BEATr,  George,  12,  Hill  Street,  Willington  Quay. 
1897,  Nov.  13.     Davison,  John  William,  33,  Aline  Street,  South 

Ben  well,  Newcastle-on-Tyne. 
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1897,  Nov.  13.    D0WNB8,  THOM1.S  Hbnbt,  32,  Hjlton  Street,  Sun- 
derland. 

1897,  Not.  13.    Gsbgobt,  Thomas,  District  Council  Offices,  New- 
bum- on-Tjme. 

1897,  Nov.  13.    Jameson,  William,  Market  Place,  Northallerton, 

Torks. 

1897,  Nov.  13.    EuTHEKFORD,  David,  16,  Walker  Terrace,  Edinburgh. 

1897,  Nov.  13.    Shobt,  Edwabd  Mabshall,  7,  Stanton  Street,  New- 
castle-upon-Tyne. 

1897,  Nov.  13.    Tait,  Abthub  Eownr,  13,  Delaval  Terrace,  Waterloo, 

Blyth,  Northumberland. 

Examination  Questions. 

Practical  Sanitary  Science, — Newcastle-upon-Tjne,   November  12th 

and  13th,  1897. 

Fafbb  I. 

1.  Explain  the  Hygienic  importance  of  a  knowledge  of  the 
Chemical  and  Physical  Conditions  of  the  Soil.  How  do  Soils  vary  in 
composition  physically  and  chemically,  and  what  are  the  &ctors  which 
govern  these  varieties  in  composition  ? 

2.  What  is  meant  by  "Natural"  ventilation?  Describe  the 
"  Plenum  "  system. 

3.  What  is  the  composition  of  Ordinary  Gras  as  used  in  lighting 
rooms?  What  is  the  nature  and  what  are  the  amounts  of  the 
impurities  which  it  yields  to  the  atmosphere  during  combustion? 
Apply  these  facts  to  the  requirements  of  ventilating  dwelling-rooms 
lighted  by  coal  gas,  and  state  what  provision  should  be  made  for 
dealing  with  them. 

4.  Describe  the  Biological  Action  of  Sand  Filtration  on  a  large 
scale. 

Pafeb  IL 

5.  Why  are  Cellars  undesirable  as  living-rooms  ?  How  can  they 
be  kept  dry  ?    Illustrate  reply  by  sketches. 

6.  For  what  purpose  are  the  following  Timbers  used  in  Building  ? — 

Bed  or  Yellow  Deal. 

Memel  Fir. 

EngUsh  Oak. 

Wainscot. 

Pine. 

Teak. 

Mahogany. 

Pitch  Pine. 
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7.  Give  an  exact  Specification  for  the  Soil  Pipe  of  a  Three-storied 
Hou8e  having  a  W.C.  on  each  floor,  including  the  junctions  with  the 
closet  and  with  the  drain. 

8.  Explain  the  Construction  of  a  Standard  Mercurial  Barometer, 
the  method  of  reading  it,  and  how  corrections  of  the  readings  are 
made.  If  a  Barometer,  on  being  taken  900flt.  up  a  hill,  falls  from  31 
in.  to  30in.,  show  by  calculation  how  much  higher  it  must  be  taken 
to  fall  to  29in.,  the  temperature  being  uniform  throughout  the 
observations. 

The  Candidates  were  examined  viv&  voce  on  the  13ih. 


Inspectors  of  Nuisances, — ^Newcastle-upon-Tyne,  November  12th  and 

13th,  1897. 

1.  Enumerate  and  describe  the  Conditions  that  would  justify  you  in 
reporting  to  your  Medical  Officer  of  Health  that  you  considered  a 
house  either  (a)  temporarily  or  (b)  permanently  unfit  for  human 
habitation. 

2.  What  are  the  principal  objections  to  Private  Slaughterhouses  ? 
Give  a  brief  Code  of  Eegmations  for  their  control. 

3.  What  directions  would  you  give  as  to  Cleanliness  and  Disinfection 
on  visiting  a  house  in  which  was  a  Patient  with  Asiatic  Cholera  ? 

4.  What  are  the  provisions  of  the  Eivers  Pollution  Prevention 
Acts,  1876  and  1893,  as  to  Drainage  into  Streams  from  Manufactories 
and  Mines?  What  powers  and  duties  have  Sanitary  Authorities 
under  these  Acts  as  to  Factories  draining  into  Sewers  ? 

5.  The  Water  Supply  to  a  detached  house  is  to  be  derived  from  a 
well  in  pervious  ground.  Describe  how  it  should  be  constructed  to 
prevent  surface  pollution  affecting  the  water.  Make  a  sketch  to 
illustrate  the  answer. 

6.  How  many  buckets  full  of  water,  each  containing  two  and  a 
half  gallons,  would  be  required  to  fill  a  6in.  Drain  30ft.  in  length. 

7.  Describe  in  detail  how  the  Jointing  and  Fixing  of  Lead  Soil 
Pipes  should  be  done,  and  also  the  way  to  join  Lead  Pipes  with  Iron 
and  with  Stone  Ware. 

8.  Describe  the  relative  advantages  and  disadvantages  of  Heating 
by  Hot  Water  at  low  pressure  and  by  open  fires. 

TJie  Candidates  were  examined  viva  voce  on  tJie  13th. 
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At  an  Examination  in  Practical  Sanitary  Science,  held  in  London, 
on  December  !Hrd  &  4th,  1897,  9  Candidates  presented  themselves. 

The  following  4  Candidates  were  granted  Certificates  in  Practical 
Sanitary  Science : — 

1897,  Dec.  4.      Chadwick,  John,  Bletchley,  Bucks. 

1897,  Dec.  4.      Collins   Willla.m  Alexandbb,  55,  Forest  Drive, 

West  Leytonstone. 
1897,  Dec.  4.      Smith,  Fbedbbick  J.  Osbobne,  7,  Old  Queen  Strret, 

"Westminster,  S.W. 
1897i  Dec.  4.      Wat,  Tom  Chehbill,  18,  The  Circus,  Greenwich, 

S.B. 

At  an  Examination  for  Inspectors  of  Nuisances,  held  in  London, 
on  December  3rd  &  4th,  1897,  90  Candidates  presented  themselves. 

The  following  47  Candidates  were  certified,  as  regards  their 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuisances : — 

1897,  Dec.  4.      Alexandeb,  Abthtjb  Edwabd,  High  Street,  Ford- 

ingbridge,  Hants. 
897,  Dec.  4.      Bant,  Hubebt,  68,  Southgate  Road,  N. 
897,  Dec.  4.      Bonnbtt,  William  Henbt,  28,  Manor  Lane,  Lee, 

S.E. 
897,  Dec.  4.      Callow,  Thomas,  G^ailey,  Stafford. 
897,  Dec.  4.       Calnan,  Abthub,  242,  Commercial  £oad,  E. 
897,  Dec.  4.      Child,  Habby  Bobebt,  91,  Abbey  Boad,  St.  John's 

Wood. 
897,  Dec.  4.      Clabk,  Qeobge  Fbbdebigk,  109,  Antill  Boad,  Bow,  E. 
897,  Dec.  4.      Coleman,  William,    Church    Boad,    Bisborough, 

Sandgate,  Kent. 
897,  Dec.  4.      Cook,  «Iames  William,  28,  Newman  Street,  W. 
897,  Dec.  4.      Dayies,    Miss    Edith    Emma    Biohabds,   Nurses 

Home,  Hawards  Boad,  Plaistow,  Essex. 
897.  Dec.  4.      Emabt,  Fbedebick  Stanley,  260,  Harold  Boad, 

Hastings. 
897,  Dec.  4.      Fbeeman,  Louis  V.,  102,  Burdett  Boad,  Bow,  E. 
897,  Dec.  4.      Gibbs,  William  Hbnbt,  126,  Medway  Boad,  New 

Brompton. 
897,  Dec.  4.      Gbeen,  Kowland,  134,  Kingston  Boad,  Oxford. 
897,  Dec.  4.      Gbitpiths,  William  Ebenbzeb,  109,  Trinity  Boad, 

Upper  Tooting,  S.W. 
897,  Dec.  4.      Hedgoock,  James  Ebnbst,  Finchdean,  Horndean, 

Hants. 
897,  Dec.  4.      Hennen,  Gbobge,  95,  Fir  Grove  Boad,  Freemantle, 

Southampton. 
897,  Dec.  4.      Humphbbt,  William   Thomas,   11,  High  Street, 

Fulham,  S.W. 
897,  Dec.  4.      Hubst,  Gbobge  Fbedebick,  The  Woodruffs,  Coal- 

yille,  Leicester. 
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1897,  Dec.  4.      Jekkikb,  Abthub,  170,  Sunnyhill  Boad,  Streatham, 

S.W. 
1897,  Dec.  4.      Jones,  Thomas,  10,  Hawarden  Crescent,  Swansea. 
1897,  Dec.  4.       Mandby,   John  Chablbs,   192,   Camberwell  New 

Boad,  S.E. 
1897,  Dec.  4.       Mabkham,   Waltbb  Ephbaim,  79,  Essex  Boad, 

Islington,  N. 
1897,  Dec.  4.      Mabsden,  Bufus  Edwin,  121,  Lee  Boad,  BlackHeath. 
1897,  Dec.  4.      Miohaelis,  Miss  Mabie,  20,  Charleville  Mansions, 

West  Kensington. 
1897,  Dec.  4.      Newton,   Edwabd    Abthub,    13,  Meyrick    Boad, 

Clapham  Junction,  S.W. 
1897,  Dec.  4.       Newlyn,  Habby,  Vestry  Hall,  Cable  Street,  E. 
1897,  Dec.  4.      Nobbis,  Henby  John,  3,  Brunswick  Villas,  Heme 

Bay. 
1897,  Dec.  4.      Bobebts,   Miss  Dobothea    Thobnbs,    26,    Boyal 

Crescent,  "W. 
1897,  Dec.  4.      Self,   Fbedebick    Blane,   17,    Southboro'    Boad, 

South  Hackney,  N.E. 
1897,  Dec.  4.      Sheba,  Edwabd  Lougheed,  New  Fishboume,  Chi- 
chester. 
1897,  Dec.  4.      Shillington,  Miss  Eleonoba  Henbibtta,  30,  Fitz- 

roy  Square,  W. 
1897,  Dec,  4.      Simons,    Qeobgeana,   Miss,   Argyle  Villa,  Argyle 

Boad,  Teddington. 
1897,  Dec.  4.      Smith,  Thomas  Hebbebt,  70,  Eland  Boad,  Lavender 

HUl,  S.W. 
1897,  Dec.  4.       Smith,  "Walteb,  Pioneer-Sergeant,  3rd  Grenadier 

Guards,  Chelsea,  S.W. 
1897,  Dec.  4.       Spbabs,  Ebnf^t  Godwin,  48,  Qt)dwin  Street,  Bir- 
mingham. 
1897,  Dec.  4.       Spinks,    Abbaham,     122,    Percy    Boad,    Canning 

Town,  E. 
1897,  Dec.  4.      Stabk,  Miss  Hilda,  Eccleston,  Torquay. 
1897,  Dec.  4.       Stbeathbb,  Edwabd,  2,  Evelyn  Street,   Deptford, 

S.E. 
1897,  Dec.  4.       Swan,  Edwabd  Abthub,  74,  Culverden  Park  Boad, 

Tunbridge  Wells. 
1897,  Dec.  4.      Taylob,  William  Thomas,   182,   Burrage    Road, 

Plumstead,  S.E. 
1897,  Dec.  4.      Wakbfobd,  Eliza,  Mrs.,  17,  Arnold  Place,  Whetley 

Hill,  Bradford,  Yorks. 
1897,  Dec.  4.       Wall,  John  Alfbed,  50,  Uverdale  Boad,  Chelsea, 

S.W. 
1897,  Dec.  4.       Walteb,  Edwin,  24  Uplands  Boad,  Homsey. 
1897,  Dec.  4.       Weeks,  James  Obchabd  Geobge,  43,  Montgomerie 

Boad,  Southsea. 
1897,  Dec.  4.       Weston    Enoch,   32,   Hambro   Boad,    Streatham, 

S.W. 
1897,  Dec.  4.       Wood,  Habby,  St,  Luke's  Vestry,  City  Boad,  E.C. 
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Examination  Questions. 
Practical  Sanitary  Science, — London,  December  3rd  and  4th,  1897. 

Papeb  I. 

1.  What  circumstances  influence  the  mean  annual  temperature  of  a 
country  ?  How  does  the  variation  in  amount  of  aqueous  vapour  in  the 
air  affect  the  barometer  ?  How  is  this  aqueous  vapour  determined 
and  how  is  it  usually  expressed  ? 

2.  Describe  a  rain  gauge.  What  is  meant  by  tlie  expression  "  'To 
inch  of  rainfall?"  What  is  the  average  proportion  of  percolation 
and  evaporation  on  chalk  and  gravel  soils  respectively  ? 

3.  What  are  the  respective  advantages,  disadvantages,  and  dangers 
(if  any)  attendant  upon  the  use,  for  warming  rooms,  of: — 

(a)  Open  fires.  (c)  Closed  coke  stoves. 

(b)  Slow  combustion  stoves.         (d)  Ghis  stoves. 

How  may  such  disadvantages  and  dangers  be  best 
overcome  or  minimised  ? 

4.  What  is  meant  by  "hard"  water?  What  are  it?  physical 
characteristics  ?    Describe  methods  of  reducing  the  hardness. 

Papeb  II. 

5.  Name  four  impervious  building  materials.  State  in  what 
positions  they  should  be  used,  and  why. 

6.  How  would  you  make  a  secure  foundation  for  a  wall,  2  bricks 
thick,  50  feet  high,  and  30  feet  long,  upon  chalk,  stiff  clay,  gravel,  and 
running  sand,  respectively?  Draw  the  section  of  each  wall  and 
foundation  to  j-in.  scale. 

7.  Sketch  and  describe  in  detail  the  way  to  connect  a  water-closet 
with  a  soil  pipe,  including  traps,  ventilation,  anti-siphon  pipes,  &c. 

8.  What  are  the  chief  considerations  in  laying  out  a  system  of 
town  drainage : — 

(a)  For  a  hilly  district.  (h)  For  a  flat  district. 

T?ie  candidates  were  examined  viv&  voce  on  the  4tA. 


Inspector  of  Nuisances. — London,  December  3rd  and  4th,  1897. 

1.  Permission  to  enter  premises  for  the  purpose  of  Inspection  has 
been  refused.  What  provision  is  laid  down  in  the  statutes  to  meet 
such  a  case  ? 

2.  What  is  the  difference  between  a  factory  and  a  workshop? 
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Wliat  reaponsibilitiea  have  Sanitary  Authorities  and  their  Officers 
with  regard  to  enuh  ? 

3.  There  is  a  strong  suspicion  that  the  milk  supplied  by  a  certain 
town-dairy  has  been  the  cause  of  an  outbreak  of  Typhoiil  Fever, 
mention  the  steps  that  you  would  take  to  ascertain  iE  the  milk  has 
been  exposed  to  any  risk  of  contamination  at  the  dairy  in  question. 

4.  What  are  the  relative  adrantagea  and  disadvantages  of  hot  air 
and  steam  disiufectionii  ? 

5.  How  many  cubic  fest  of  space  per  adult  are  neoeasary  for : — 

(a)  A  Fever  Hospital, 

{h)  A  Common  Lodging  House, 

(c)  An  ordinary  steeping  apartment. 
Give  a  sketch  of  a  Common  Lodging  House  dormitory, 
3U  ffet  long  X  20  feet  wide,  8bo^^^ng  position  of  beds,  doors, 
windows,  lire-places,  and  ventilators.     What  height  should 
this  room  be? 

6.  Describe  in  detail  how  a  cistern  for  storing  water  in  a  dwelling- 
house  should  be  constructed,  and  pollution  of  the  water  preventt^d  ; 
make  sketches  to  shew  the  position  of  the  cistern  and  of  tba  various 
pipes  connected  with  it. 

7.  What  are  the  common  causes  of  of  dampness  in  houses?  What 
remedial  measures  should  be  applied  in  each  case  ? 

8.  Make  sketches  of  and  explain  the .  best  way  to  joint  stoneware 
drains.     How  would  you  test  both  newly  made  and  also  old  draius  ? 

T/w  Oandidatet  vjert  ej:amined  Tivl  voce  on  iht  Ath. 


At  an  Examination  in  Practical  Sanitary  Science,  held  in  Man- 
chester on  December  17th  and  18th,  1897,  6  Candidates  presented 
tliemselvea. 


The  following  Candidate 
Sanitary  Science : — 


I  granted  a  Certificate  in   Practical 


Benneit,    Rampel    BAnuiw,    5,    Purlland 
Fallowfield,  Manchester. 


At  an  Examination  for  Inspectors  of  Nuisances,  held  in  Man- 
chester on  December  ITlh  and  18th,  1897,  83  Candidates  presented 
t be m selves. 

The  followiiig  33  Candidates  were  certified,  as  i-egards  their 
Sanitary  Knowledge,  competent  to  discharge  the  duties  of  Inspectors 
of  Nuis 
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897,  Dec.  18.    Allott,  Fbedbiiick  James,  5,  School  Street,  Womb- 
well,  near  Banisley. 

897,  Dec.  18.    Andrews,  John  Hbnbt  B.,  24,  Valley  Eoad,  Anfield, 

Liverpool. 

897,  Dec.  18.     Bailey,    Gboboe,    May   Villa,    Fails  worth,    Man- 
chester. 

897,  Dec.  18.    Bousfibld,  Harold,  54,  Stramongate,  Kendal. 

897,  Dec.  18.     Callisteb,  Robebt,  14,  Dacre  Street,  Liverpool. 

897,  Dec.  18.     Campbell,  Alfred,  61,  Queen's  Eoad,  Harpurhey. 

897,  Dec.  18.    Cannbll,    Eobebt    Hbnbt,    67,    Eobsart    Street, 

Liverpool. 

897,  Dec.  18.     Cabgill,  James  Paulbt,  58,  Church  St.,  Pendleton. 

897,  Dec.  18.     Chables,   Waltbb,   40,  Blewitt  Street,  Newport, 

Mon. 

897,  Dec.  18.     Chbistian,  Fbbdbbick  Cannan,  4,  Mona  Street, 

Myrtle  Street,  Liverpool. 

897,  Dec.  18.     Cobbbidge,  "William,  14,  Arnold  Street,  Bolton. 

897,  Dec.  18.    Deabn,  Allen  Michael,  36,  Corma  Ed.,  Waterloo. 

897,  Dec.  18.    Dtke,   Chables  Woodvillb,  15,  Drayton  Street, 

Everton,  Liverpool. 

897,  Dec.  18.     Febnlby,    James    Thomas,    Lane    Ends,    Marple 

Bridge,  near  Stockport. 

897,  Dec.  18.     Fiei;,d,  James,  123,  Victor  Street,  Sunderland. 

897,  Dec.  18.     Gbebnup,  Hebbebt,  22,  Clarence  Eoad,  Chorlton- 

cum-Hardv,  near  Manchester. 

897,  Dec.  18.     Haxdley,  Eichabd  Illixgwobth,  19,  Blessington 

Eoad,  Anfield,  Liverpool. 

897,  Dec.  18.     Habdt,  John  William,  46,  Mersey  Street,  Hull. 

897,  Dec.  18.     Ibving,  Hibam,  11,  Jasmine  Street,  Liverpool. 

897,  Dec.  18.     Jackson,  Edwin,  19,  Wilkinson  Street,  Leigh,  Lan- 
cashire. 

897,  Dec.  18.     Lanioan,  John,  42,  Brownbill  Street,  Salford. 

897,  Dec.  18.     Mabshall,   James  A.,  55,  Clarendon  Eoad,  Sea- 
combe,  Cheshire. 

897,  Dec.  18,    Obmbod,  John,   62,  Chorley  New  Eoad,  Bolton, 

Lancashire. 

897,  Dec.  18.     Pabkeb,  William,  26,  Newlands  Street,  Everton. 

8^7,  Dec.  18.     Eocliffe,    Miss    Gebtbudb    E.,    Ashfield   House, 

Newcastle-upon-Tyne. 

897,  Dec.  18.    Eoqebs,  Fbbdebick,  8,  Kilnhurst  Eoad,  Todmorden, 

Lancashire. 

897,  Dec.  18.     Sidbbottom,  Philip  Kbbshaw,  Alster  Bank,  Peel 

Causeway,  Cheshire. 

897,  Dec.  18.     Stokeb,  Joseph,  Eailway  Avenue,  Crook,  via  Dar- 
lington. 

897,  Dec.  18.    TvLDESLEr,  Mabtin,  129,  Elliot  Street,  Tyldesley. 

897,  Dec.  18.     Watson,  Eobebt,  81,  Boaler  Street,  Liverpool. 

897,  Dec.  18.     Whabton,  Hebbebt,  468,  Oldham  Eoad,  Failsworth, 

Manchester. 
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1897,  Dec.  18.  Wiloook,  Edwik,  20,  Lime  Grove,  Didsbuiy,  Man- 
chester. 

1897,  Dec.  18.    Zanbtti,  Miss  Fbancbs,  49,  Elizabeth  Street,  Cheet- 

ham,  Manchester. 


Examination  Questions. 

Practical  Sanitary  Science, — Manchester,  December  17th  and 

18th,  1897. 

PapbbL 

1.  What  do  you  understand  by  the  term  "  Mechanical  Equivalent 
of  Heat?''  Give  a  brief  description  of  the  ways  in  which  its 
numerical  value  has  been  more  or  less  accurately  determined. 

2.  State  the  superficial  area  of  the  following  solids  : 

Sphere,  7  fl.  diameter. 

Cone,  7  ft.  diameter  at  the  base  by  10  ft.  high. 

Cylinder,  7  ft.  diameter  by  8  ft.  high. 

3.  State  briefly  the  merits  and  defects  of  lighting  by  gas,  oil,  and 
electricity,  and  describe  the  construction  of — 

a.  An  incandescent  gas  burner ; 
6.  An  electric  arc  lamp. 

4.  What  is  meant  by  the  term  "Watershed"?  Describe  the 
various  sources  of  water  supply,  and  their  respective  advantages  or 
disadvantages. 

Papbb  II. 

5.  In  a  reservoir  what  is  meant  by  a  "  Head  of  Pressure  ?  "  and 
state  the  law  which  governs  fluid  pressure. 

6.  Name  the  following  stones  in  the  order  of  their  durability: 
Bath,  Huddersfield,  Kentish  Eag,  Portland,  Caen,  Mansfield  (white 
and  red),  and  state  any  of  their  sanitary  advantages  or  disadvantages 
for  building  purposes. 

7.  Give  sections  to  a  scale  of  IJ  in.  to  one  foot  of  flooring  to 
receive  the  following  coverings  : 

li  in.  Battens ; 
Wood  Blocks ; 
Tiles  ; 
Cement ; 
Granolithic  Paving. 

In  what  buildings  would  these  various  floors  be  advisable  ? 

8.  What  is  the  relation  between  gradient,  volume,  velocity,  and 
sij&e  in  sewers  ? 

The  Candidates  were  examined  viv4  voce  on  the  18<A. 
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Irutpeetors  of  Nuisances. — Manchester,  Dec.  17th  and  18th,  1897. 

1.  What  are  the  main  provisions  of  the  Model  By-Laws  of  the 
Local  Government  Board  for  the  conduct  of  the  business  of  a 
slaughterer  of  cattle  in  Urban  districts  ? 

2.  Describe  the  trades  of  Blood-boiling  and  Brick-burning.  What 
precautions  are  necessary  in  each  of  these  trades  to  prevent  nuisance 
arising  ?  and  what  powers  have  Sanitary  Authorities  to  enforce  these 
precautions  ? 

3.  A  case  of  Typhus  fever  is  notified  in  a  house  in  a  crowded 
court.    State  what  steps  you  would  take  as  to — 

a.  Isolation  of  the  patient ; 

h.  Disinfection  of  the  house  and  its  contents. 

4.*  State  the  several  circumstances  in  which  smoke  may  give  rise 
to  a  nuisance,  and  the  evidence  you  would  require  in  order  to 
institute  a  prosecution. 

5.  What  is  meant  by  natural  ventilation  and  by  mechanical  venti- 
lation ?    Describe  briefly  each  system,  with  the  relative  advantages. 


6.  What  is  the  cubical  capa- 
city of  a  room  of  the  dimensions 
shown  in  the  sketch  plan,  and 
12  ft.  in  height?  If  in  a  com- 
mon Lodging  House,  how  many 
adults  should  sleep  in  it  if  pro- 
perly ventilated  ?  v//.- 

< 20  ft. ..^....T.  >  ' 

7.  Describe  the  best  methods  for  purifying  a  suspected  water 
supply,  intended  for  dietetic  purposes,  after  its  delivery  to  a  dwelling 
house. 

• 

8.  Sketch  and  describe  the  construction  of  a  good  form  of  water- 
closet,  with  the  position  of  the  flushing  cistern.  State  the  size  of 
the  down-pipe,  and  the  time  that  the  flushing  should  take. 

TTie  Candidates  were  examined  viv&  voce  on  the  ISth, 


FORTHCOMING  MEETINGS. 

CAi-BsnAR,  Jamuabt  to  Apbil,  1898. 

Am  far  oi  at  prettnt  arranged. 


•Council  Meetings  are  held  Monthly  on  tlie  Second  Wednesday  in 
Mich  Month  ut  5  p.m.,  except  August  and  September. 

Kpeciftl  PurpoBCB  Committee  ,        .  Third  Monday  at  5  p.m. 

*  Finance  Committee      .         .         .  Second  Wednesday  at  4.30  p.m. 

Kxhibition  Committee    .         .         .  Firxt  Tuesday  at  5  p.m. 

tCongreM  and  Editing  Committee.  Second  Monday  at  5.15  p.in. 

Museum  and  Library  Committee    .  Fourth  Monday  al  5  p.m. 

Piirlininunljiry  Oomniittee       .         .  As  occasion  requires. 

•   NttTK.—  Tht  Ajiril  JffeHin^  will  be  held  a  wffl-  tarV.er. 

t   jfVir  A^iril  Metling  luiil  he  held  on  >hefirtt  Maada-j.  \ 


FKBBUARY. 

4  K.  1  Ex  am  ill  lit  ion  in  Pruclical  Sanitary  Science  and  for  InspeclorH  of 

n  8,  f   Nulnuioea,  GlugDW. 

Jl  W.  8i<MlonKl  Meeting  at  8  p.m.    Dlscuasion  on  Purification  of  Water  for 

Itarracka,  Prisons,  and  other  InstltuUons,  lo  be  opened  by  Prof.  J. 

Lane  floilor,  m.a.,  M.n.,  d.p.h. 
Ul  M.    Introductory  Lecture  lo  SaniUry  Officers  at  8  p.m.    Blots  In  our 

Byslcm  of  Sanitary  AdmiuigtrnLion :   Wby  Gpidemii^  occur !  by 

Louis  (.'.  ParkiM,  u.ii.,  d.p.u. 
•2i  Th.  Ui-iurn  lo  Sanitary  Offlcers  at  8  p.m.    Sanitary  Law.  Englista,  Scotch, 

and   IrlaL;  Ueneral  EnaclmemlB ;  Public  Henlih  Act,  1875;  Model 

B)'o  Laws,  &C.,  by  Uerlicrt  Alanley,  M.A.,  M.D.,  n.F.n. 
'J(t  S.     Inepecllon  and  Demonstration  at  Avleabury  Dairy  Co.'s  premiaee, 

liayswutcr,  at  3  p.m.  (number  llmiiedl. 
i'B  M.   Lecture  to  SanilaryOfflccra  at  6  p.m.   The  Law  relating  lo  the  Snper- 

vlHiiin  of  food  Supply,  by  A.  Wynler  Blytb,  ra.c,  f.c.s.,  Barriaier- 

at-lMw. 

JL\RCH, 

■-'  W.  Ins|irrt}nn  and  Demonslralion  in  ihe  Parish  of  St.  George's.  Hanover 

8<iuare,  at  2  p.m.    Conducted  by  A.  Taylor,  Chief  Sanitary  Inspector. 

;i  T.    I.ecliire  to  Satiiinry  Officers  at  8  p.m.    Sanitary  Laws  and  "Rega- 

lalloni   gu»wTiing    the   Melropolia,    by  A-    Wtj-nter  Bljth,   Fa.c., 

T. '■.».,  BarrisUT-«t-Lnw. 

4  i\\ 

t  S.  I   Nuiawices.  Exeter. 

I  the  Sewage  '\\'orks,  Eiugslot 
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7  M.   Lecture  to  Sanitary  Officers  at  8  p.m.    Trade  Nuisances,  by  Prof. 
A.  Bostock  Hill,  M.D.,  d.f.h. 

9  W.  Inspection  and  Demonstration  on  Disinfecting  and  Filtering  Ap- 
pliances. 

9  W.  Sessional  Meeting  at  8  p.m.    Discussion  on  *'  Water-bom  Typhoid," 
to  be  opened  by  Christopher  Childs,  m.a.,  m.d.,  d.p.h. 

10  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.  •Objects  and  Methods  of 
Inspection,  Nuisances,  &c.,  by  J.  F.  J.  Sykes,  d.sc.,  m.d. 

12  S.  Inspection  and  Demonstration  at  the  Friem  Barnet  Sewage  Works, 
conducted  by  the  Surveyor,  E.  J.  Reynolds,  a.m.i.c.e.,  at  3  p.m. 

14  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Diseases  of  Animals  in 
relation  to  meat  supply.  Characteristics  of  Vegetables,  Fish,  &c., 
unfit  for  food,  by  Alfred  Hill,  m.d.,  f.bj9.,  bdin. 

16  W.  Inspection  and  Demonstration  at  L.C.C.  Municipal  Lodging  House, 

Parker  Street,  Drury  Lane,  at  3  p.m.,  conducted  by  Frank  Ruddle. 

17  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.     Infectious  Diseases  and 

Methods  of  Disinfection,  by  Henry  R.  Kenwood,  m.b.,  d.f.h. 

19  S.     Inspection  and  Demonstration  at  Knacker  Yard. 

21  M.  Lecture  to  Sanitary  Officers  at  8  p.m.  Principles  of  Calculatini; 
Areas,  Cubic  Space,  &c. ;  Interpretation  of  Plans  and  Sections  to 
Scale,  by  J.  Osborne  Smith,  f ji.i.b.a. 

23  W.  Inspection  and  Demonstration  at  the  East  London  Water  Works,  Lee 
Bridge,   at   3   p.m.,  conducted  by  the  Engineer,  W.  B.  Bryan, 

1I.IN8T.C.B. 

23  w.  Ordinary  General  Meeting  at  5  p.m. 

23  W.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  In- 
spector's Office,  in  the  Parkes  Museum  at  7  p.m.,  by  Albert  Taylor, 
Chief  Sanitary  Inspector  of  the  Vestry  of  St.  George's,  Hanover 
Square. 

23  W.  Annual  Dinner  at  7.80  p.m. 

24  Th.  Lecture  to  Sanitary  Officers  at  8  p.m.     Water  Supply,  Drinking 

Water,  Pollution  of  Water,  by  Prof.  W.  H.  Corfield,  M.A.,  mj). 

(OXON.),  F.B.C.F. 

26  S.  Inspection  and  Demonstration  at  the  Ealing  Electric  Light  Station, 
Refuse  Destructor,  Sewage  Works,  &c.,  at  2.15  p.m.,  conducted  by 
the  Engineer  and  Surveyor,  Charles  Jones,  m.inst.c.b. 

28  M.  Lecture  to  Sanitary  Officers  at  8  p.noL  Ventilation,  Warming,  and 
Lighting,  by  Joseph  Priestley,  b.a.,  h.d.,  d.p.h. 

28  M.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  Market, 
York  Road,  N.,  at  3  p.m. 

30  W.  Inspection  and  Demonstration  at  Disinfecting  Station,  Lots  Road, 
Chelsea,  at  3  p.m.,  conducted  by  Louis  C.  Parkes,  m.d.,  m.o.h. 

30  W.  Demonstration  of  Diseased  Meat,  at  the  Parkes  Museum,  at  8  p.m., 

by  W.  A.  Bond,  m.a.,  m.d.,  d.p.h. 

31  Th.  Lecture  to  Sanitary  Officers  at  8  p.nt    Sanitary  Building  Construc- 

tion, by  E.  T.  Hall,  f.b.i.b.a. 

APRIL. 

1  F.  1  Examinations  in  Practical  Sanitary  Science  and  for  Inspectors  of 

2  S.  J     Nuisances,  Birmingham. 

2  S.     Inspection  and  Demonstration  at  Morden  Hall  Farm,  Morden,  Surrey, 
at  '6  p.m. 
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4  M.  Lecture  to  Sanitary  Officen  at  8  p.m.  House  Drainage,  by  W.  C. 
Tyndale,  m.in8T.c.x. 

6  W.  Inspection  and  Demonstration  in  the  Parish  of  St.  Georges,  Hanover 
Square,  at  2  p.ni.,  conducted  by  Albert  Taylor,  Chief  Sanitary 
Inspector. 

6  W.  Sessional  Meeting  at  8  p.m.  Discussion  on  The  Deshrability  of 
makinff  Water  Shed  Areas  and  Sanitary  Districts  coterminous,  by  R. 
E.  Middleton,  iciNsr.c.B. 

6  W.  Meeting  of  CouneiL 
8-11.  Easter. 


ORDINABY  GENERAL  MEETING   AND  ANNUAL 

DINNER. 

The  Ordinary  General  Meeting  is  to  be  held  on  Wednesday, 
March  23rd,  at  5  p.m.,  and  it  has  been  arranged  to  hold  on  the 
same  evening  the  Institute  Dinner.  His  Royal  Highness  the 
Duke  of  Cambridge,  President,  has  graciously  consented  to 
take  the  Chair.  Those  Members  and  Associates  who  were  able 
to  attend  the  very  successful  Dinner  held  July  last  on  the 
twenty-first  anniversary,  will  be  glad  of  this  opportunity  of 
again  meeting  together,  and  a  large  gathering  is  expected. 

CONGRESS,  1898. 

The  City  Council  of  Birmingham  have  invited  the  Institute 
to  hold  its  Congress  and  Exhibition  in  that  city  in  September 
next,  and  as  this  great  centre  of  the  Midlands  offers  such 
excellent  opportunities  for  a  large  and  influential  meeting, 
there  is  little  doubt  that  it  will  prove  in  every  way  a  most 
successful  Congress. 

CONGRESS,  1899. 

An  invitation  to  meet  in  Southampton  in  1899  has  been  sent 
by  the  Town  Council.  Seven  years  will  have  passed  since  the 
Institute  met  on  the  South  Coast,  and  the  Congress  in  this 
town  will  make  a  pleasant  diversity  from  the  Northern  and 
Midland  towns,  and  will  also  accomplish  the  object  of  spreading 
the  meetings  of  the  Institute  widely  over  the  country.  As  an 
important  seaport,  the  town  affords  many  points  of  interest  in 
dealing  with  tne  various  municipal  sanitary  problems. 
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MEMBERS  AND    ASSOCIATES    ELECTED, 

From  OcTOBEB  to  Dsobmbeb,  1897»  inclusiye. 

(A  complete  list  can  he  had  on  application.) 
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MEMBEBS. 

*  PMfled  Exsmlnfttlon  In  Practical  Sanitary  Science. 
X  Paaaed  Examination  as  Inspector  of  Nnisances. 

"*'  1897.  Oct.      Abubeow,  Charles,  assoo.m.inst.o.b.,  Town  Engineer, 

Johannesburg,  8,  A,  Republic. 

""1897.  Noy.     Babkbb,  Joseph   William,  Engineer's  Department, 

Town  HaM,  Stratford,  E. 
1897.  Nov.     Barnes,   Sidney    Walter   John,    as800.m.inst.c.b., 

Surveyor,  HanweU  District  Council,  19,  Denmark 
Road,  Ealing. 

""1897.  Oct.       Baerow,  Ernest  G.,  City  Engineer,  City  of  Ham- 
ilton, Ontario,  Canada. 

"*'1897.  Dec.      Baylbt,  George  Herbert,  assoo.m.inst.o.b.,  Cray- 

brow,  Lymm, 

"^*  1897.  Oct.       Bretlai^d,  Josiah  Corbett,  m.in8T.o.b.,  City  Engi- 
neer, Town  Hall,  Belfast. 

"**1897.  Dec.      Clare,  H.   L.,  d.p.h..  District  m.ch.,  Kingston, 

Jamaica. 

"'*  1897.  Oct.     ♦CoTTBRiLL,  William  Henry,  108,  The  Chase,  Not- 
tingham. 

^"^  1897.  Oct.      Crawford  Lindesat,  Charles  de  la  Poire,  assoc.m. 

IKST.O.B.,    Assistant  Borough    Engineer,  Durban, 
Natal. 

""1897.  Dec.      Croolb,  John  Eowland,  as80C.m.inst.c.e.,  Sanitary 

Surveyor,  Hong  Kong. 
1897.  Noy.     Dixon,  James  Eush,  assoc.m.inst.c.b..  Surveyor  to 

Shoreditch  Vestry,  Town  Hall,  Old  Street,  E,C. 

""  1897.  Oct.     ♦Farmer,  Henry  J.,  27,  Sydenham  Road,  Bristol. 

"^"^  1897.  Nov.      Farquharson,  Robert,  m.d.,  m.p.,  Finzean,  Aboyne, 

N.B.,  and  2,  Porchester  Gardens,  W. 

""1897.  Nov.      Frasbr,   P.,   m.d.,   cm.,   m.o.h.,    Carnarvon    Com- 
bined District,  Craig y don,  Carnarvon. 

"^^  1897.  Oct.       Gould,  Henry,  Assistant  Engineer  to  the  Water  Com- 
missioners, 24,  Church  Street,  Kingston,  Jamaica. 

"'°1897.  Nov.  ♦JGouT,  George,  Beilby  House,  Cleethorpes. 

""  1897.  Nov.  ♦JHalb,  Edward  John,  Mount  Road,  Mazagon,  Bombay, 

India. 
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"•^1897.  Nov.      Hembbough,  John  William,  m.d.,  d.p.h.,    m.o.h., 

Aarthumberland  C,C,^  Moot  Hall^  NewcastU-^pon'- 

Tyne. 
"^'  1897.  Oct.      Hughes,  A.  J.,  ci.e.,  M.nrsT.CE.,  f.s.8..  Chief  Enn 

gineer,  Calcutta^  Bengal. 
""  1897.  Nov.     HuxTEB,    Edwin    John,   l.b.cp.,   l.f.p.s.,  m.o.h., 

BrooJcfield  ffouse^  High  Street^  Oosport, 
*"*1897.  Nov.     Kemp,   Ebenezer  Walker,  m.b.c.s.,  L.8.A.,  m.o.h., 

Med  Hill,  CasUeford^  Tories, 
""  1897.  Oct.       Keywood,  Horace  Garibaldi,  Surveyor  of  Maldon, 

Market  Hill,  Maldon^  Essex. 
""1897.  Oct.  ♦JKnight,    William    Henry,    12,    FerresUme    Road, 

Homsey^  N. 
""1897.  Nov.     Manbt,  Edward  Petronell,  b.a.,  m.d.,i).p.h.,  m.o.h., 

MunidpaZ  Buildings^  Liverpool, 
"^M897.  Oct.  •JNoBTON,  John  Barker,  1,  Old  Court  House  Comer, 

Calcutta. 
*"•  1897.  Nov.      O'Shaughnbssy,  Eichard  Gorman,  assoc.m.inst.cb., 

Bazan  Serai,  Perak^  Straits  Settlement, 
""  1897.  Nov.  *iPABKEB,  Howard,  Woodlands,  Buxton, 
wzH  1897    hJq^^      Pabkinson,  William,  J. p.,  Clevdands,  Burnley, 
""  1897.  Dec.      Peacock,  Edwin,  m.b.g.s.,  l.s.a.,  m.o.h.,  HazUmere, 

Coton  Road,  Nuneaton, 
""  1897.  Oct.       PoLAK,  Dr.  Joseph,  Medical  Officer  of  Health,  City 

of  Warsaw,  Poland, 
"*^  1897.  Oct.      Saundebs,  Charles,  m.b.,  m.b.cs.,  m.o.h.,  29,  Rom-- 

ford  Road,  Stratford,  E, 
""  1897.  Oct.       Smith,  Surg.-Capt.  Frederick,  d.p.h.,  Army  Medical 

Staff,  Royal  Victoria  Hospital,  Netley, 
^**'*1897.  Dec.      Steele,    Sidney    Thomas,    m.b.c.s.,    l.b.cp.edix., 

d.p.h.camb.,  m.o.h.,  Manor  House,  Morley, 
^^'®  1897.  Dec.      Stobb,  Frederick  A.,  d.p.h.oxon.,  m.o.h..  Fern  Place^ 

Henry  Street,  BrigTiouse, 
^^^^1897.  Dec.      Thomas  John  Tubb,  d.p.h.,  m.o.h.,  Alliance  Cham- 
bers, Leicester. 
^^^'*1897.  Nov.     Thwaites,   William,   m.Inst.c.e.,   m.a.,   Melbourne, 

Victoria. 
'^"1897.  Nov.      Twblvetbbes,  W.  Noble,    122,   Southwark  Street, 

S.E. 
""1897.  Dec.      Wakefobd,  John  Percy,  assoo.m.inst.c.e.,  m.inst. 

C.E.I. ,  City  Hall,  Dublin, 
"^^  1897.  Dec.      WnrrE,  George,  assoc.m.inst.c.e.,  m.inst.m.b.,  Mex- 

borough,  Yorkshire. 
"^7897.  Dec.      Wilde,    Leonard,    m.d.,    m.b.c.s.,    d.p.h..    Palace 

Chambers,  Westminster, 
""  1897.  Nov.     Williamson, Kicbard  Ernest,  m.b.&c.m.ed.,  l.b.c.p. 

&  8.B.,  m.o.h.,  Otley,  Yorks, 
"*^  1897.  Nov.      Wilson,  Jobn  T.,  m.d.,  d.p.h.,  m.o.h.,  Public  Health 

Office,  Hamilton,  N,B, 
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ASSOCIATES. 

t  Passed  Exftmlnation  for  Inspector  of  Nnlssnces. 

1644 1397^  Qgt^     JBains,  George  S.  L.,  Baro*  Surveyor's  Office^  Jarrow- 

on-Tyne. 
^'**M897.  Noy.    X^vck^  ^^rnxkel,  Patdy  Bridge,  Tories. 
1649^397    Nov.    iCBOCKBR,  Jonas,  BUindford  Forum,  Dorset, 
"'^^  1897.  Nov.    tDATiES,  Henrv,  1,  Beech  Street,  Femdale,  R.S.O. 
1651  1397^  Nov,    tDBAN,  James,  14,  TAmefield  Street,  Accrington. 
i6aa  239y^  ^^^     jDowNS,  F.  J.,  St.  Agnes  House,  Newfoundland  Road, 

Bristol. 
1653  2397^  -^^^    t Eaton,  Joseph,  5,  The  Orove,  Normanton,  Tories, 
"^*  1897.  Dec.    tGARDNBR,  Thomas,  45,  MarJeet  Street,  Ulverston. 
1897.  Nov.   JGlassup,  Horace  Mumphford,  Anglesea  Road,  Or-^ 

pington,  Kent, 
1897.  Nov,    tGk)FLD,  Henry  Charles,  Monmouth  Street,  Topsham. 
""  1897.  Dec.    JLikdon,  Alfred  A.,  91,  Warner  Road,  Walihamstow. 
""1897.  Nov.    tMiDDLBTON,  L.  W.,  11,   Valley  Terrace,  Shadwell 

Lane,  Moortown,  Leeds. 
""1897.  Nov.    jMiLLARD,  George  A.,  High  St.,  Chipping  Sodhury, 
1658  2397    j^^^^    jMiTCHBLL,  Herbert,  Fern  Cottage,  OdsaU  Moor,  near 

Bradford. 
""1897.  Nov.    tMoBGAN,     Daniel,     Olenvieia     Cwmgorse,    Chuann- 

caegvwm,  Olam. 
^•~  1897.  Nov.    iPoTTBBTON,  Albert  B.,  122,  Cavendish  Road,  Balham, 

S.W. 
""  1897.  Nov.    JPbitohabd,    Charles   William,  137,  Fowler  Street, 

Sheffield. 
1663 1397^  Nov.    JEiDBB,  Thomas  Frank,  BretUl  Lane,  Stourbridge. 
1063 1397^  ]S[oY.    JRobbbtson,  Miss  MoDica,  L.  M,,  Ladykirk,  Harrow- 

on-the-Hill. 
1664 1397^  Nqv.   jRusHMEB,  J.  Flowerdaj,  Lichfield  Road,  Southtown, 

Ot.  Tarmouth. 
*"•  1897.  Oct.     tSMiTH,  Eobert,  11,  Whittaker  Street,  Radcliffe. 
1665 1397^  j^QY^    JStbwabt,  Robert  Tomiinson,  Orsett,  nr.  Grays,  Essex. 
''"^  1897.  Oct.     iVAUGHAK,  John  Oliver,  84,  Mayfield  Street,  Spring 

Bank,  Hull. 
"**  1897.  Oct.     JWalkbb,  James  Edward,  3,  Albert  Terrace,  Fam- 

borough  R,S.O.,  Kent. 
1666 1397^  Nov.    JWest,  Horace  George,  AveruU  House,  Avenell  Road, 

Highbury,  N. 
1668 1397^  Nov.    JWhite,  Newton,  Fairview,  Canterbury  Road,  Folke- 
stone. 
1667 1397.  Nov.    JWhitbhead,  Thomas,  Springbank  House,  High  Street^ 

Lees,  near  Oldham. 
"*"1897.  Nov.      Whub,   William,  Sanitary  InspecUyr,  Southend-on- 

Sea, 
1670 1397.  Nov.    jWiLSON,  James,  2,  Rock  Terrace,  Hendon,  Sunder- 
land. 


SURG  EON-GEN  EEAL  COENISH,  CLE. 

(yELLOW.) 

Perhaps  no  man  did  more  In  his  time  for  tlie  improvement  of 
public  health  !in  India  than  the  late  Surge  on-General  William 
Robert  Cornish,  who  died  at  Worthing  on  the  li>th  nit.,  in  the 
70th  year  of  hU  age.  Born  at  Butleigh,  near  Glastonburj-,  in 
1828,  he  received  the  rudiments  of  his  medical  educatiQn  from 
local  practitioners  in  Somersetshire,  and  on  proceeding  to  St, 
George's  Hospital,  London,  in  1850,  he  proved  himself  to  be 
so  well  grounded  in  all  branches  of  medical  knowledge  that  he 
obtained  a  Scholarship  in  Anatomy  and  Materia  Medica  and 
prizes  in  Chemistry  and  Botany.  His  career  at  the  Hospital 
was  a  brilliant  one,  and  he  closed  it  by  gaining  the  appointment 
in  the  East  India  Company's  Service,  which  that  Company 
offered  for  competition  amongst  the  students.  He  proceeded  to 
Madras  in  1854,  as  an  Assistant  Surgeon  in  the  armv  of  that 
Presidency,  taking  with  him,  as  a  part  of  his  outfit  for  the  public 
service,  some  most  flattering  testimonials  from  Sir  Benjamin 
Brodie,  Sir  Prescott  Hewitt,  and  other  eminent  surgeons  and 
physicians  of  the  day,  who  evidently  held  a  high  opinion  of  Mr. 
Cornish's  abilities.  On  arrival  at  Madras,  the  young  Assistant 
Surgeon  went  through  the  ordinary  routine  duty  of  medical 
officer  to  various  regiments,  being  stationed  for  some  time  at 
Secunderabad.  He  soon  began  to  make  a  name  for  himself  in 
the  medical  literature  of  India,  for  in  October  1856  he  con- 
tributed a  thoughtful  article  to  the  "  Indian  Aunals  of  Medical 
Science"  on  the  subject  of  "Indian  Febrifuges,"  in  which  he 

fave  the  results  obtained  by  him  in  the  use  of  some  cwnmon 
iidian  febrifuges  which  were  neglected  by  or  unknown  to 
ordinary  English  doctors.  His  experiments  with  Margosa  bark 
went  to  show  that  Margosa  was  quite  as  effective  in  the  treatment 
of  intermittent  fevers  as  the  old  established  remedies  cinchona 
and  arsenic.  At  the  time,  the  subject  was  of  importance,  as  the 
supply  of  quinine  from  South  America  was  showing  signs  of 
failing,  and  cinchona  cultivation  had  not  been  established  in 
India ;  though  a  few  years  later  Cornish  was  one  of  the  first  to 
perceive  that  the  cultivation  of  the  plant  would  not  only  prove 
a  success,  but  result  in  the  export  of  large  quantities  of  quinine 
fi-om  India,  wliere  the  drug  is  still  unused  by  the  mass  of  the 
native  population.     The  above  article  was  followed  b^  another 
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on  "  Vegetable  Astringents,"  giving  the  result  of  many  interest- 
ing experiments,  and  showing  much  careful  research  into  the  old 
medical  practice  of  India.  In  1857  Assistant  Surgeon  Cornish 
was  placed  in  medical  charge  of  a  large  jail  at  Coimbatore. 
His  attention  was  at  once  airected  to  the  excessive  mortality 
amongst  prisoners,  not  only  in  this  jail  but  throughout  the 
country.  The  ordinary  sanitarv  conditions  of  the  old  jails  were 
bad,  but  they  did  not,  in  his  opinion,  account  fully  for  the  high 
mortality.  After  a  careful  examination  he  was  able  to  show 
that  a  sentence  of  seven  years  was  tantamount  to  a  sentence  of 
death  to  the  average  prisoner,  and  he  was  forced  to  the  conclusion 
that  this  lamentable  result  was  due  partly  to  insanitary  conditions 
and,  to  a  greater  extent,  to  the  low  scale  of  diet  which  was 
allowed  to  prisoners.  His  conclusions  on  the  subject  were 
embodied  in  a  report  on  **  Prison  Dietaries  and  Food,"  which  the 
Government  allowed  to  be  published ;  and  there  can  be  no 
doubt  that  it  was  this  report  which  led  to  the  remodelling  of  the 
jail  system  of  the  country.  The  late  Sir  B.  W.  Richardson,  in 
lis  lectures  on  health,  often  referred  to  the  author  of  this  report 
as  the  greatest  authority  on  Indian  food  grains  and  their  chemical 
components.  For  an  Assistant  Surgeon  of  only  four  years 
service,  the  report  was  a  remarkable  production.     !Mr.  Cornish's 

Promotion  now  became  rapid.  In  1858,  he  was  ordered  down  to 
ladras  to  act  as  Secretary  to  the  Director  General  of  the 
Medical  Department.  Ih  connection  with  the  duties  of  this 
office,  he  was  directed  to  draw  up  a  report  on  the  causes  of  the 
excessive  mortality  amongst  British  troops  serving  in  the  Madras 
Presidency,  for  the  information  of  the  Army  Sanitary  Com- 
mission sitting  in  England.  The  first  of  these  reports  on  the 
"  causes  of  death  in  Madras  '*  was  for  the  year  1859,  and  it  at 
once  established  Mr.  Cornish's  reputation  as  a  sanitary  authority, 
not  only  in  India,  but  at  the  War  Office  at  home.  His  own 
chief  at  Madras  did  not  hesitate  to  advise  his  Government 
that,  if  they  intended  to  appoint  a  Sanitary  Commissioner  or 
Registrar-General,  "no  better  qualified  officer  for  such  important 
duty  could  be  selected  than  Mr.  Cornish." 

The  Madras  Government  directed  that  a  summary  of  this 
report  should  be  translated  into  the  native  languages,  remarking 
that  ^*  such  facts  as  the  great  preponderance  of  cholera  among 
Mahomedans  owing  to  their  personal  habits  and  the  numerous 
burial  grounds  in  their  quarter  of  the  town,  and  the  serious  loss 
of  life  among  East  Indians  and  Hindoos  from  small-pox,  owing 
to  their  neglect  of  vaccination,  cannot  fail  to  attract  attention 
and  lessen  that  ignorance  which  renders  the  lower  classes 
especially  so  re^rdless  of  sanitary  precautions  against  disease." 
The  late  Sir  xtanald  Martin,  one  of  the  members  of  the  Army 
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ment  has  been  seeking  for  some  time  past  to  get  a  copy  of  the 
pamphlet  from  Madras,  but  it  is  now  out  of  print  in  India.  It 
seems,  however,  to  have  acquired  fresh  interest  in  view  of  the 
ravages  caused  by  the  plague  in  the  Western  Presidency. 

Another  subject  to  which  Dr.  Cornish  gave  prominent  atten- 
tion was  the  influence  of  soil  in  propagating  disease.  He  pointed 
out  that  clayey  soils  and  alluvium  retain,  for  a  long  time,  in  an 
undecomposed  form,  '*  the  exciting  causes  of  cholera,  typhoid 
fever,  &c."  ;  and  he  supported  this  theory  with  many  practical 
proofs,  which  had  come  under  his  own  observation.  He  con- 
cluded, therefore,  that  some  soils  had  the  property  of  retaining 
the  elements  of  disease  much  longer  than  others  ;  and  he  noted 
the  comparative  rarity  of  cholera  on  soils  which  have  their 
origin  and  rest  upon  sedimentary  laterite.  This  scientific  fact, 
which  was  recorded  before  the  bacteriologist  appeared,  has  been 
of  great  practical  value  in  India  in  the  selection  of  sites  for  new 
barracks,  jails,  and  other  public  buildings.  In  an  article  on 
'*  Typhoid  Fever  in  the  Madras  Presidency,''  which  he  published 
in  1862,  he  showed  how  fallacious  were  the  views  of  his  medical 
brethren  who  held  that  enteric  fever  did  not  exist  in  India.  **  I 
take  the  present  opportunity,"  he  wrote,  "of  recording  such 
additional  facts  as  have  come  before  me,  and  which  tend  to 
corroborate  the  view  of  Scriven,  Goodeve,  Ewart,  Ranking,  and 
others,  that  the  destructive  fever  to  which  the  name  of  typhoid 
has  been  applied  by  Dr.  Jenner  is  by  no  means  an  uncommon 
disease  in  the  European  population  of  India.*' 

Having  served  for  twelve  years  as  Secretary  of  the  Medical 
Department,  Madras,  Dr.  Cornish  was  in  1870  appointed  Sanitary 
Commissioner  to  the  Government.  He  now  had  an  opportunity 
of  carrying  into  practice  those  principles  of  sanitation  which  he 
had  been  advocating  so  earnestly  and  so  successfully.  As 
Sanitary  Commissioner,  it  was  part  of  his  duty  to  travel  over 
the  Presidency,  inspecting  the  conservancy  arrangements  and 
water  supply  in  all  the  large  towns  and  villages.  There  is  no 
town  of  any  importance  in  the  Madras  Presidency  that  he  failed 
to  visit,  and  there  are  few  places  that  did  not  benefit  in  a 
sanitary  way  by  his  visits.  Tne  result  of  his  work  soon  became 
apparent  in  the  large  reduction  in  mortality  from  cholera  and 
small-pox  ;  and  it  was  noticeable  that  if  cholera  did  break  out  in 
epidemic  form  in  any  locality,  its  spread  to  other  localities  was 
checked  by  the  simple  but  effective  sanitary  arrangements  he 
enforced  in  every  district.  Thirty  or  forty  years  ago,  cholera 
was  hai'dly  ever  absent  from  the  city  of  Madras,  and  indeed  the 
disease  was  long  considered  to  be  endemic  there.  But  the 
improved  water-supply  that  was  introduced,  on  Dr.  Cornish's 
recommendation,  some  twenty-five  years  ago,  improved  the  health 


of  tlie  population  in  a  marked  degree,  and  banished  cholera  for 
months  and  even  years  together.  If  the  disease  appears  now  it  is 
regarded  as  an  epidemic,  and  dealt  with  acroniiiigly.  No  Indian 
ofBcial  was  ever  more  popular  with  the  Native  population  than 
Dr.  Cornish,  whose  practical  efforts  to  give  them  pure  drinking 
wafer  and  save  them  from  scourges  like  cholera  and  small-pox, 
were  alwava  appreciated,  though  the  moral  of  his  teaching  waa 
that  cleanliness  was  a  better  safe-guard  against  such  diseases 
than  prayers  to  a  Hindoo  goddess  I  His  ten  years  work  as 
Sanitary  Commissioner  was  un{loubtedly  fruitful  of  much  good, 
and  laid  the  foundation  of  a  system  of  sanitary  inspection  which 
will  do  much  in  the  future  for  the  preservation  of  pnbhc  health 
in  India.  In  1872,  Doctor  Coruish  drew  np  tlie  report  on  the 
Census  made  in  1871,  He  received  a  special  honorarium  of 
.'000  Rupees  for  this  valuable  work,  which,  in  the  opinion  of 
Government,  gave  more  reliable  and  detailed  information  about 
the  population  of  the  Madras  Presidency  than  was  ever  before 
possessed.  It  is  a  most  interesting  and  instructive  volume, 
giving  much  curious  information  regarding  the  manners  and 
customs  of  the  people  of  Southern  India. 

During  the  great  famine  in  1877-8,  Dr.  Cornish  rendered 
conspicuous  service  to  the  Madras  Government,  and  was  created 
a  Companion  of  the  Order  of  the  Indian  Empire  for  his  labours 
in  savmg  the  lives  of  the  famine-stricken  population.  The 
sound  principles  of  famine-relief  he  laid  down  twenty  years  ago 
found  a  place  in  the  Famine  Code,  and  have  had  much  to  do 
with  the  success  with  which  the  present  famine  in  India  has 
been  encountered. 

In  18811,  Dr.  Cornish  was  promoted  to  the  rank  of  Surgeon- 
General,  and  placed  at  the  head  of  the  Medical  Department  in 
Madras.  Shortly  afterwards  he  was  made  an  Honorary  Phy- 
sician to  the  Queen,  and  appointed  a  member  of  the  Legislative 
Council  at  Madras.     In  the  latter  capacity  he  took  a  prominent 

Sart  in  framing  the  Local  Self -Government  Bill  for  that  Presi- 
ency,  one  of  the  most  important  pieces  of  Indian  legislation  of 
modern  times.  Dr.  Cornish's  intimate  knowledge  otthe  people 
and  of  their  municipal  requirements  enabled  him  to  give  the 
Government  valuable  aid  in  framing  this  Bill,  and  when  he  left 
In<lia,  in  1S)^3,  after  more  than  thirty  years  service,  he  was 
specially  thanked  by  the  Government,  not  only  for  the  work  he 
had  done  in  his  own  department,  but  for  the  assistance  he  had 
rendered  as  a  legislator  in  connection  with  this  important  Act. 
Since  his  retirement  from  India,  Surgeon-General  Cornish 
had  resided  chiefly  in  Loudon,  where  he  has  taken  a  prominent  ■ 
part  in  the  organization  of  the  Institute  of  State  Medicine. 
lix  has  also  been  a  prominent  member  of  the  Council  of  the 
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British   Medical   Association,   and  an   active   member  of  the 
Committee  of  Management  of  St.  George's  Hospital. 

He  became  a  Member  of  the  Institute  in  March,  1892,  and 
was  transferred  to  the  Fellowship  in  February,  1894.  Elected 
member  of  the  Council  March  20th,  1895,  but  resigned  in 
February,  1896,  owing  to  ill  health. 

L.  F. 

SIR    HENET    DOULTON. 

(Fellow.) 

In  the  death  of  Sir  Henry  Doulton,  which  took  place  at  his 
residence.  Queen's  Gate,  on  Wednesday,  November  17th  last, 
the  country  loses  one  of  its  most  distinguished  and  successful 
manufacturers.  Bom  in  the  Borough  of  Lambeth  in  1820,  he 
early  became  a  member  of  the  firm  which  had  been  founded  by 
his  JFather,  in  conjunction  with  Mr.  Watts,  and  saw  its  growth 
from  the  time  when  only  about  a  dozen  hands  were  engaged  to 
the  present,  when  it  numbers  upwards  of  4000  employes.  His 
career  shows  the  importance  of  masters  having  a  thorough 
practical  knowledge  of  their  business.  In  his  young  days  Tie 
took  his  place  at  the  "  wheel,"  be«*ame  an  expert  "  thrower/' 
and  made  with  his  own  hands  the  largest  vessels  at  that  time 
required  for  chemical  purposes,  to  which  in  after  years  he  often 
alluded  with  pride. 

Among  the  many  achievements  in  wliirh  Sir  Henry  Doulton 
was  more  personally  interested  were  the  making  of  drain-pipes 
in  glazed  stoneware,  and  the  elevation  of  this  ordinary'  material 
to  its  present  artistic  value.  We  look  upon  stoneware  drain- 
pipes as  absolutely  indispensable  for  good  work,  but  few  now 
remember  the  enormous  opposition  with  which  they  were  at 
firet  assailed ;  on  their  introauction  a  bitter  controversy  raged 
in  London,  in  which  many  of  the  most  eminent  engineers  of 
the  day  took  part;  but,  thanks  mainly  to  the  energy  and 
determination  of  Sir  Henry  Doulton,  all  opposition  was  over- 
come, and  the  drain-pipe,  as  now  known,  has  become  a  necessity 
in  modern  Sanitary  Science.  To  this  have  been  added  many 
other  allied  industries,  rendered  necessary  by  the  rapid  advance 
of  modern  sanitation,  all  of  which  are  carried  on  in  one  or 
other  of  various  factories  established  throughout  this  and  other 
countries.  These  facts  show  the  wonderful  business  capacities 
required,  especially  when  one  remembers  that  the  Sanitary 
portion  is  but  one  of  the  many  distinct  departments  of  manu- 
facture carried  on  at  Lambeth  and  elsewhere. 

But  perhaps  the  name  of  Sir  Henry  Doulton  will  be  most 

VOL.   XVIII.      PAKT   IV.  UU 


efi2  oniTTTAnr, 

widely  associated  ivitli  tlie  Art  pvoductioiis  of  liis  fii-m,  which 
dat«  from  1870.  Sir  George  Birdwood,  WTiting  in  the  Journal 
of  the  Society  of  Arts,  says :  "  The  influence  of  Sir  Henry 
Doulton's  example  in  the  United  Kingdom  has  been  quite  mar- 
vellous ;  this  country  now  producing  {and  it  has  all  oeeii  done 
since  1871)  the  most  artistic  commercial  pottery  in  tlie  world," 
and  on  these  considerations  he  claims  for  Sir  Henry  Doulton  the 
enduring  gratitude  and  reverence  of  his  fellow  countnmeii, 

For  sucn  services  as  these,  amongst  many  others,  l^ir  Henry 
Doulton  had  the  pleasure  of  receiving  during  his  lifetime  sub- 
stantial evidences  of  appreciation.  He  was  presented  with  The 
Legion  of  Honour  by  tlie  French  Government  in  1878.  In 
1885  his  services  as  pioneer  in  his  country's  industries  was 
acknowledged  by  the  award  of  The  Albert  Medal  of  the  Society 
of  Arts;  the  value  of  whidi  was  further  i^nhanced  by  ita 
being  presented  in  person  by  H.R.H.  The  Prince  of  Wales,  in 
December  of   the  same  year  at  the  Lambeth   Works,  in  tlie 

Sresence  of  many  of  the  employes  and  friends;  while  in  the 
ubilee  year  of  1887  the  further  honour  of  Knighthood  was 
conferred  upon  him. 

Notwithstanding  the  onerous  duties  devolving  upon  the  head 
of  so  extensive  a  business,  Sir  Henry  Doulton  very  efficiently 
filled  many  public  offices.  Elected  a  member  of  the  Society  of 
Arts  in  1851,  he  served  several  years  on  its  Council,  and  was 
also  among  its  Vice-Presidents.  He  was  Deputy  Lieutenant 
of  the  City  of  London,  and  took  a  verj-  active  part  in  the, 
management  of  St.  Thomas'  Hospital,  of  which  he  was  a 
Governor,  and  for  some  time  chief  Almoner. 

We  cannot  better  conclude  this  short  notice  than  by  quoting 
the  words  of  H.R.H.  The  Prince  of  Wales,  in  a  speech  delivered 
at  the  presentation  of  The  Albert  Medal,  already  alluded  to, 
showing  at  least  one  of  the  causes  which  brought  about  such 
successful  conditions.  Turning  to  the  employes.  His  lioyal 
Highness  said :  "  Let  mo  congratulate  you  on  having  at  your 
head  one  who  is  capable  of  perceiving  that  the  success  of  a  manu- 
facturer depends  on  his  securing  the  hearty  co-operation  of  those 
who  work  under  his  direction;  and  I  congratulate  your  employer 
on  the  success  which  he  has  achieved  in  obtaining  the  best  and 
most  efficient  aid  in  carrying  out  the  beautiful  industry  in 
which  you  are  all  engaged.  I  sincerely  trust  that  the  kindly 
relations  now  existing  among  you  may  never  be  disturbed." 

Sir  Henry  leaves  one  son  and  two  daughters,  and  u  large 
circle  of  friends,  to  deplore  his  loss. 


I 


663 


EXHIBITS  ADDED  TO  THE  MUSEUM, 

JUNE  TO  DECEMBER,  1897. 


DIVISION  A. 

Oeological  Charts.  Showing  six  vertical  sections  from  Wells  in  the 
London  Basin,  including  Kentish  Town,  Tottenham  Court  Boad, 
Biehmond,  Streatham,  Crossness,  and  Caterham. 

Carbon  dioxide  Test.  Dr.  Cohen's  apparatus  for  determining  the 
amount  of  COg  in  air.  Reynolds  4'  Branson. 

DIVISION  C. 

Porcelain  Enamelled  Iron.  Models  of  Baths,  Lavatories',  Sinks, 
Urinals,  &c.,  made  in  this  ware.  Cannon  Hollow-ware  Co. 

Soil  Pipe.  Specimens  of  two  old  soil-pipes  with  a  2-in.  pipe  connect- 
ing tliem,  presumably  for  the  purpose  of  prevc*nting  siphonage. 

./.  Hunter. 
Diagram  (framed)  of  House  Sanitation  as  practised  in  Italy. 

J.  Tylor  4  Sons. 

Disconnecting  Trap,  with  rest  for  spirit  level  to  Militate  the  true 
fixing  of  the  trap.  J.  Duckett  Sf  Sons. 

London  Sewage.  Specimens  oi  Crude  Sewage ;  Effluent  after  Fil- 
tration ;  and  various  filtering  and  precipitating  agents. 

Mobs  Litter.  Specimens  of  prepared,  unprepared  and  packed  material, 
the  coarse  being  intended  for  Stable  Bedding,  and  the  fine  foj 
Earth  Closets.  Hy.  A.  lioss. 

Gas  Cooker.  '*  The  Hercules."  Porcelain  enamelled,  with  all  parts 
movable  and  accessible  for  cleaning.     TJie  Cannon  Hollow-ware  Co. 

DIVISION  D. 

Diseased  Meat  Specimens.    Including  Necrosis ;  Bickets ;  Joint-ill 

and  Cisticerci  in  liver  and  heart  of  pig. 
Lantern  Slides.     Sixty-nine  slides,  illustrating — 

Sanitary    Building    Construe-  Drain  Ventilation. 


tion.  , 

Cisterns,  Wells,  and  Defective 
Water-supply  arrangements. 

Pollution  of  Drinking-water. 

Street  Washing. 

Drain  Laying. 

(ifood  and  Bad  forms  of  Sani- 
tary Fittings  &  Appliances. 


Household     Sanitary    Appli- 
ances. 

Sewage  Filters  and  Ejectors. 

Composition  of  House  Befuse, 
Sewage,  and  Street  Mud. 

Befuse'  Destructors. 

Ventilators. 

C.  Mason,  Assoe.M.Inst.C.E. 


Lantern  Slides.     Twenty-six  slides,  illustrating  details  of  Municipal 
Sanitation.  Purchased. 


Note. — A  complete  list  of  the  Lantern  Slides  that  can  he  hired  hy 
Memhers  and  Associates  may  he  had  on  application. 
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Ddbin'q  October,  Kotbmhkr,  asd  December,  189". 
*«*  For  pvblicationi  of  Soeielie*  oitd  InttUvtiom,  ^c,  lee  undtr 


ACADEMIES  (Ambhicas). 
Philadelphia.      Amer'n^n  Clhnnloloqical  Ataoeiatii 
V(.l.  XIII.,  1897.     250  pp.,  Svo. '  Philadelphia. 


II.     Trnnsactiona, 
1897. 
2' he  AModation. 


ACADEMIES  (BniTisn). 
Glasgow.      Iiistitution    of   Eiiffituen    and   Shiphaildtrs   in  Scotland, 

TraoHat-tions  of.     Vol.  XL.',  Fortieth  Session,  189R-97.     297  pp., 

8to.     Glasgow,  1897.  The  Inttitutian. 

LondoD.     lioyal  College  of  Siirffeom.     C'alendar,  1897.     330  pp.,  8»o,. 

London,  July,  189".  The  Cowicil  of  Hit  C'olUge. 

~ lioi/al  StatUtiral  Socieli/.     Jouriml  of.     Vol.  LX.,  Part  III., 

September,  1897.     247  pp.,  8t«.     London,  189".  The  Society. 

Ito'/al  JnatUute   of  British   Archilectr.      Kalendar,    1S97, 

aSfi  pp.,  8vo,     London,  1897.  The  ItutifuU. 

Cit-/  of  London  College.    Calendar,  1897-98.    199  pp.,  Svo. 

London,  1897.  The  CoRegt, 

t  Motpilal  Mtdietd  School.     Calendar,  1 


Svo.    London,  1897. 
Uuii'tmily    College. 

London,  1897. 
Britiih  Institute  of  Prevent: 

"    ■        163  pp.,  Svo.    London, 


78  pp., 

The  Dean. 

Calendar,    1897-98.       460   pp.,    Svo. 

Tlie  College. 

!  Medicine.    Transactions.    First 

897.  The  Tmtitute. 


Incorporated  Astociafion  of  Mujiicijtal  and  County  EJngineert. 

Proceedings,  \o\.  XXIU.,  1896—97.  480  pp.,  Svo,  London, 
1897.  77ic  Atioeiatum. 

Inttitution   of   CivS  Engineert.      Minute.s   of  Proceedings, 

Vol.  CXXX.,  1896—97.  Part  IV.  422  pp.,  »vo.  London, 
1897.  Tlie  Intlitalion. 

■ Medical  Saeiety  of.     Transactions,  Vol.  XX.     375  pp.,  Svo, 

London.  1897.  '  Tlie  Society. 

St.  Thmitat's  Hoipiial.     R'ports.     New  Series,  Vol.  XXV., 

1896.     618  pp.,  Svo.     London,  1897.  The  Uorpital. 

ACADEMIIS  (CONTuiEirTAiO. 

AmBterdam.    Eoyal  Academy  of  Sciencet.    Versjagen  van  de  Gewono 

\'ergaderingen  der  Wia-en  Natuurkundige  Afdeeiing  van  30  Blei, 

1896,  tot  21   April,   1897.     Dee!  V.,  526  pp.,  4to,  Amsterdam, 

1897.  Deel  V.,  No.  4,  39  pp.,  4to.,  Amsterdam,  1896.  Deel  V., 
Ko,  6,  246  pp.,  4to„  Amsterdam,  1897.  The  Arademjf. 

Alexander,  F.  W.,  D.P.H.  Report  to  the  SanitsiT  Committee  of 
the  Poplar  Board  of  Works  ou  the  Disinfection '  of  Houses.  24 
pp.,  L^vo.    Loudon,  1897.  The  A^Ohar, 
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Astronomer  Boyal.  Eesults  of  the  Magnetical  and  Meteorological 
Observations  made  at  the  Royal  Obserratory,  Greenwich,  in  the 
year  1894,  under  the  direction  of  H.  M.  Christie,  M.A.,  F.E.S., 
Astronomer  Eoyal.     198  pp.,  £p.    London,  1897.         The  Author, 

Bond,  F.  T.y  M.D.  The  Vaccination  Problem.  38  pp.,  8vo.  Glouces- 
ter. TTie  Author, 

Bohm  iind  Gohn.  Die  Miillverbrennungs — Derfuche  in  Berlin. 
131  pp.,  8vo.     Berlin,  1897.  The  Authors. 

Board  of  Agrknlture.  Annual  Eeports  of  Proceedings  under  The 
Diseases  of  Animals  Acts,  The  Markets  and  Fairs  (Weighing  of 
Cattle)  Acts,  &c.,  &c.,  1896.     101  pp.,  8vo.    London,  1897. 

Agricultural  Eeturns.     Statistical  Tables,  showing  acreage 

under  crops  and  grass,  and  number  of  Horses,  Cattle,  Sheep  and 
Pigs  in  the  United  Kingdom,  with  particulars  for  each  County 
of  Great  Britain  in  1897.    41  pp.,  8vo.     London,     1897. 

The  Board, 

British  Columbia  Provincial  Board  of  Health.  Second  and  Supple- 
mentary Eeports  for  the  year  1896.    4to.     Victoria,  1897. 

The  Board, 

Brassels.  Exposition  Inter}iationale  de.  Catalogue  de  la  Section 
Internationale  de  THygi^ne  et  des  Arts  Mcdicaux  et  Pharmaceu- 
tiques,  1897.     267  pp.,  8vo.     Bruxelles,  1897.       Dr,  Hugo  Kuhom, 

Eapports  des  commissions  Medicales  Provinciales  sur  leurs 

Travaux  pendant  Tannde  1896,  precedes  des  observations  du  conseil 
superieur  d'hygi^ne  publique.     580  pp.,  8vo.     Bruxelles. 

Ministere  de  V Agriculture  et  des  Travaux  publics, 

Coleman,  T,  E.,  F,SJ.  Stable  Sanitation  and  Construction.  219 
pp.,  8vo.     London,  1897.  The  Author, 

Hart,  Ernest,  D.C.L.  Influence  of  milk  in  spreading  zymotic  disease, 
a  report  on  the.  With  a  tabular  analysis  of  forty-eight  outbreaks. 
Eeprinted  Jrom  the  British  Medicul  Journal,  24  pp.,  4to.  Lon- 
don, 1897. 

Waterborne  Typhoid :  A  historic  summary  of  local  out- 
breaks in  Great  Britain  and  Ireland,  1863—1893.  With  a 
tabular  analysis  of  205  epidemics.  A  Beport  prepared  for  the 
Parliamentary  Bills  Committee  of  the  British  Medical  Journal. 
51  pp.,  4to.     London,  1897.  The  Authoi\ 

Hocking,  Bev.  W,  J,  The  Church  and  Sanitary  Progi'ess.  15  pp., 
8vo.     London,  1897.  Bev,  F,  Lawrence, 

Japan.  The  Annual  Heport  of  the  Central  Sanitary  Bureau  attached 
to  the  Home  Department  of  the  Lnperial  Japanese  Government 
for  the  26th  and  27th  years  of  Meiji  (1893-4).  228  pp.,  8vo. 
Tokyo,  1897.  Prof.  W,  H,  CorfieU,  M,A,,  M,D. 

Knbom,  Dr.  Byac,  Bapport  h.  M.  le  Ministre  de  TAericulture  et 
des  Travaux  des  Sections  du  Congr^s  International  d  Hygiene  de 
Budapest,  relatifs  h,  I'aiimentation,  \  Thabitation,  h,  la  legislation, 
et  la  police  sanitaires  et  medicales.  88  pages,  8vo.  Bruxelles, 
1895. 


ADDITIONS  TO   lilBBARt. 


Eubom,    Di:  Jhiac. 
«i  Belgique  dcpuia 


Aperiju    Historiijm 
ISSK.     284  pp.,  6vo, 


siir   rifygiiine   l'ubliq<i« 
Bimelles,  1897. 

The  Author. 


Local  Govemmeut  Board.  Tvcenty-fifth  AdduiU  Report,  lVll->6. 
Supplement  coiitainiiig  the  Report  of  the  Medical  Offitvr  for 
lSil5-H.     ;i(l5  pp.,  8v-n.     London,  1897. 

Dr.  Theoilore  Thomson's  Report  on  llie  conditions,  topo- 

graphiciil,  geotoKical  and  sanitary  ot  the  Hnvant  Districts  (Ui-ban 
and  Rural)  in  llieir  relations  with  the  sources  of  the  Borough  o£ 
Portsmouth  Company's  Water  Supply.  29  pp.,  fp.  London, 
I  SOT. 

Dr.  S.  W.  "Wheaton'B  Report  on  Diphtheria  in  the  Borough 

orWrnxham.     10  pp.,  Ip.     London,  1897. 

— ■ Dr.  F,  St,  George  Mivart's  Report  on  the  sanitary  circum- 

slaiir«s  of  the  Ilayle  and  Phillack  Urban  Districts,  and  on, 
Administration  by  the  respective  District  Councils.  17  pp..  fp. 
London,  1897. 

— Mr.  Arnold  Rovle's  Eejiort  on  prevalence  of  diphtheria  in 

Watford  and  Bushey.  '  7  pp.,  I'p.     London,  1897. 

Tn-enty-sistli  Annual  Report,  1806 — 97.     Supplement  coo- 

taiiiittg  the  Report  of  the  Medical  Ofiicer.  308  pp.,  8vo.  Lon- 
don, 1897.  Sir  R.  Thortie  Tko,tu.  K.V.B.,  F.JtjS. 

Macaesey,  /..  !..  Hints  on  the  Water  Supplv  of  Small  TownB  and' 
Villages.     1 12  pp.,  8vo.     London,  Dublin,  and  Bellast,  1877. 

Mra.  Toph'/. 

Madras  Uunicipality.  Administration  Report  of,  for  1808—97. 
J03  pp.,  Ip.    Mndras,  18'J7.     J.  McU  Cool;  L.Ii.C.P.,  M.U.C.S. 

Manley,  Ihrhr.H,  M.A.,  M.n.,  D.F.If.  The  Future  of  Health 
Appoinlmfnts:  n  sketch  for  a  State  Medical  Service.  Hfprial 
from  Thf  Mnlicid  Majtizhif,  Oct.— No\.,  "97.  22  pp.,  4to.  Lon- 
don, lf^97.  The  Author. 

MasBacbusetts  State  Board  of  Health.  Report  on  Wat«r  Supply 
and  Sewerage.  Part  I. :  E.xuuiinations  of  the  Water  Supplies,  and 
Inland  Waters  of.  857  pp.,  1887-90.  Part  II.;  Investigations 
upon  the  Purification  of  Sewage  by  Filtration  and  by  Cheiniral 
Precipitation,  and  upon  the  Intermittent  Filti-ation  of  Water, 
made  at  Uwrence.  Mass.,  1888-90.     910  pp.,  Svo.     Boston,  1890. 

Twenty-Siith  Annual  Report,  1894.    892  pp.,  870.    Boaton, 

1895. 

Twenty-Eighth  Annual  Report,  1886.  920  pp.,  Svo.  Boa- 
ton,  1897.  Jhnry  P.  Walootl,  M.D. 

Maxwell,  W.  U.     Prai-tical  Sanitary  Science.     Parts  1..  Ventilation, 
Lighting,  and  Ueating;    II.,  Calculation  of  Areas,  Cubic  8[ 
&c.      Svo.      Loiidon,  1897.  The  Aathm: 
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MEDICAL  OFFICERS'  AND  OTHER  REPORTS. 

Bradford,  1893-94  and  1895  Louis  Parhes,  M.D.,  D.P.H. 
Cheltenham,  1896     . .  . .  Prof.  W.  U,  Corfield,  M.A.,  M.D. 

Lancaster,  CO.,  1896  . .  £.  Sergeant,  LMX\P.,  MM.CS, 

Leeds,  1894  and  1895  . .  Louis  Parhes,  MM,,  D.P.H. 

London,  City  of,  1896         . .  Prof.  W.  H.  CorfiM,  M.A.,  M.    D. 
London,  Port  of,  June,  1896, 

June  1897  . .  . .    W,  Collingridge,  Jil.A.,  M.D. 

Mile  End  Old  Town,  1896  . .  Prof.  W.  H.  CorfitU,  M.A.,  M.D. 
Paddington,  1896  . .  . .  Prof.  W.  IL  Corfield,  M.A.,  M.D. 
Portsmouth,  1894     . .  . .   Louis  Paries,  M.D.,  D.P.H. 

Preston,  1894,  1895,  &  1896  Louis  Paries,  M.D.,  D.P.H. 
St.  Mary;  Islington,  1896    . . 
St.  Leonard,  Shoreditch,  1896 
St.  Luke's,  1896 
St.   Mary,   Battersea,   1896; 

and  1st  and  2nd  quarters, 

St.  Mary,  Islington,  1896   !  \    >  Prof.  W.  H.  CorfieU,  M.A.,  M.D. 

St.  Marylebone,  1896 

St.  Matthew,  Bethnal  Oreen, 
1896  

St  Pancras,  1896 

Sheffield,  1896 

Strand  District,  1896 

St.  Mary  Abbotts,  Kensing- 
ton, 1896 T.  Orme  Dud/ield,  M.D. 

Stockport,  1894        . .  . .   Louis  Paries,  M.D.,  D.P.H. 

Wolverhampton,  1894         . .  TA)uis  Parhes,  M.D.,  D.P.H, 

Michigan  State  Board  of  Health.  Twenty-fourth  Annual  Report 
of  the  Secretary  of  the  Board,  1896.  520  pp.,  8vo.  Lansing, 
1897.  The  Board. 

Annual  Eeports  for  1873—75,  1889—95.    Eegistration  Ee- 

porte  (Vital  Statistics),  1868—71,  1877—89,  1891—95.  Thirty- 
one  Proceedings  of  Sanitary  Conventions  held  by  the  Board.  8vo. 
I^ansing.  The  Board. 

New  Jersey  State  Board  of  Health.  Seventeenth  and  Eighteenth 
Annual  Beports,  and  Heport  of  the  Bureau  of  Vital  Statistics, 
1893  and  1894.  612  pp.,  8vo.  New  Jersey,  1893  ;  479  pp.,  8vo. 
New  Jersey,  1895.  Prof.  W.  H.  Corfield,  M.A.,  M.D. 

Ontario  Provincial  Board  of  Health.  Fifteenth  Annual  Beport, 
1896.    318  pp.,  8vo.     Toronto,  1897.  The  Board. 

Paris.  Ponts  et  Chaussees.  Annales  des.  1*^  Partie  Memoires  et 
Documents  relatifs  k  Tart  des  constructions  et  service  de  Tliige- 
nieur.    1897.    2*  Trimestre.    476  pp.,  8vo.    Paris,  1897. 

Ulnspecteur  general  Secretaire  de  la  Commission. 

Direction  des  Travaux  de.     Notes  5,  I'appui  du  compte  des 

depenses  de  TExercice,  1896.    278  pp.,  4to.    Paris,  1897. 

Cabinet  du  Directeur. 
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Annales  des  Fonts  et  Cbaussees  l"*  Partie,  Memoires  et 
Documents  relatifa  a  I'Art  des  constructions  et  au  service  d  Ten- 
genieur,  1897,  3*  Trimestre.    44«  pp.,  8vo.     Paris,  1897, 

L'lngpecteur  general  Secretaire  de  la  Cammission. 

Ecole  Speciale  cT Architecture.    Aunee  1897-98.     Seance  d'ou- 


verture  du  lU  Novembre,  1897.    24  pp.,  8vo.    Paris. 

Patent  OfBce.  Abridgements  of  Spedficatxong.  1884 — 88,  Class  83, 
Metals,  Cutting,  aud  Working.     619  pp.,  4to.     London,  1897. 

//.  M.  Patent  Office. 

Poore,  G.  F.,  M.D.,  F.R.C.P.  The  Dwelling  House.  178  pp.,  8vo. 
London,  1897.  The  Author. 

Begistrar-General,  England.  Supplement  to  the  Fifty-fifth  Annual 
Keport  of  the  Registrar-General  of  Births,  Deaths,  and  Marriages 
in  England.     Part  II.     310  pp.,  8vo.     London,  1897. 

The  Begistrar-General. 

Bideal,  Samuel,  D,Sc,  Water  and  its  Purification,  a  Handbook  for 
the  use  of  Local  Authorities,  Sanitary  OflBcers,  and  others  interested 
in  Water  Supply.     292  pp.,  8vo.     London,  1897.  Purchased. 

Bussell,  Hon.  liollo.  Recent  Advances  in  the  Science  of  Hygienes 
27  pp.,  8vo.     London,  1897.  Tlie  Author. 

Sanitary  Becord.     Diary  and  Year  Book,  1898.    4to.    London. 

The  Publisher. 
Scott-Moncrieff,  W.  2>.     Modem  Sanitation.    47  pp.,  8vo.    Excerpt 

Professional  Papers  of  the  Corps  of  Royal  Engineers.    Vol.  XXIU. 

Paper  V.     London,  1897.  The  AutJior. 

Shuttleworth,  G.  K,  B.A.,  M.D.  Mentally-deficient  Children: 
their  treatment  and  training.     140  pp.,  8vo.     London,  1895. 

The  Author. 

Simon,  Sir  John,  K.C.B.,  F.R.S,,  D.C.L.,  LL.D.  English  Sani- 
tary Institutions,  reviewed  in  their  course  of  development,  and 
in  some  of  their  political  and  social  relations.  2nd  Edition.  516 
pp.,  {^vo.     London,  1 897.  The  Publishers. 

Switzerland.  Resultats  du  Denomhrement  des  enfants  faihles 
d' esprit  en  age  de  frequenter  Tecole,  y  compris  ceux  qui  sont 
atteints  d'infirraitcs  physiques  ou  qui  negliges  et  moralement 
abandonnes  enquete  qui  a  eu  lieu  en  Suisse  au  mois  de  Mars,  1897. 
1"  partie.     91  pp.,  4to.     Berne,  1897.  liitreau  de  Statistique. 

Sfaiistique  de  la.    Suisse,  III  Livraison  Examen  pedagogique 

des  recrues.     20  pp.,  4to.     Berne,  1897.         Bureau  de  Statistique. 

United  States.  Report  on  the  Vital  and  Social  Statistics  in,  at  the 
Eleventh  Census,  1890.  Part  II.,  Vital  Statistics  :  Part  ILL  and 
IV.,  Statistics  of  Deaths.  3,265  pp.,  4to.  Washington,  1894 — 
96.  Prof.  W.  IT.  CorJUld,  M.A.,  M.D. 

Worth,  ./.  E.,  MJiist.C.E.,  ami  Crimp,  W.  Santo,  M.Inst.C.E.,  and 
Dibdin,  W.  J.,  KC.S.,  F.I.C.  The  Main  Drainage  of  London, 
and  the  Purification  of  the  Thames.  Excerpt  Proceedings  Insti- 
tution of  Civil  Engineers,  Vol.  CXXIX.,  Part  III.  145  pp.,  8vo. 
London,  1897.  J^  E.  Worth,  M.Inst.C.E. 
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THE  FOLLOWING  JOURNALS  AND  PEEIODICALS 
HAVE  BEEN  EECBIVED  DURING  1897. 

Weekly. 


British  Architect. 
British  Medical  Journal. 
Builder. 

Builders'    Journal    and    Archi- 
tectural Record. 
Contract  Journal. 
Domestic  Engineering. 
Education. 
Engineering. 
Food  and  Sanitation. 
Health. 

Illustrated  Carpenter  and  Builder. 
Indian  Engineering. 
Industries  and  Iron. 


Journal  d'Hygiene. 

Journal  of  the  Society  of  Arts. 

Lancet. 

Local  Government  Chronicle. 

Local  Government  Journal. 

London. 

Nursing  Record. 

Public  Health  Engineer. 

Sanitarisch-demographisches 

Wochenbulletin  der  schweiz. 
Surveyor    and    Municipal    and 

County  Engineer. 
Sanitary  Record. 
Veterinary  Record. 


MoiTTHLY,  Ac. 


American  Society  of  Civil  En- 
gineers' Proceedings. 

Analyst. 

Annales  des  Fonts  et  Chaussees. 

Bulletin  du  service  de  sant<^  et 
de  PHygiene  publique,  (Brux- 
elles). 

Deutsche  Vierteljahrsschrift  f iir 
(ifEentliche  Gesundheitspflege. 

Direzione  Generale  dell'  Ammini- 
strazione  Civile.  Bullettini 
Sanitario. 

Giornale  della  Reale  Society  Ital- 
iana  d'Igiene. 

Health  News. 

Iowa  Health  Bulletin. 

Ironmongery. 

Journal  of  the  American  Public 
Health  Association. 

Journal  of  the  Royal  Institute  of 
British  Architects. 

Journal  of  the  Royal  Meteorolo- 
gical Society. 

Journal  of  the  Royal  Statistical 
Society. 

Journal  of  the  Sanitary  Inspec- 
tors* Association. 

Journal  of  Society  of  Chemical 
Industry. 

La  Higiene  Popolar. 

La  Salute  Pubblica  (Perugia). 


La  Technologic  Sanitaire. 

Le  G^nie  Sanitaire. 

Meteorological  Record. 

New  York  State  Board  of  Health 
Monthly  Bulletin. 

North  of  England  Institute  of 
Mining  and  Mechanical  En- 
gineers' Transactions. 

Plumber  and  Decorator. 

Proceedings  of  the  Society  for  the 
Study  of  Inebriety. 

PubHc  Health. 

Quarterly  Record  of  the  Royal 
Botanic  Society  of  London. 

Registrar  -  General's  Returns. 
England  and  Wales,  Scotland, 
and  Ireland.  Weekly,  Month- 
ly, and  Quarterly. 

Sanitarian  (New  York). 

Sanitarisch-demographisches 
Wochenbulletin  der  schweiz. 

Sei-i-Kwai  Medical  Journal. 

Societe  d'Hygiene  de  I'Enfance 
Bulletin  Mensuel. 

Technology  Quarterly  and  Pro- 
ceedings of  the  Society  of  Arts 
(Massachusetts). 

Surveyors'  Institution  of  Trans- 
actions. 

Zdrowie. 


NOTES    ON    LEGISLATION    AND    LAW    CASES. 
Prepared  h;i   Dr.  H.  Manle^,  M.O.H.,  H'c«(  Bromin<-h. 

QUEEN'S  BENCH  DIVISION. 

(,Vo.'.  6(A,  1897.) 

Before  Mr.  Ji'stjce  Wbioiit  and  Mr.  Justice  Kjwsbdv. 

BAKKR  V.    WILLIAUB. 

Dttine»awlCnw*lu!dsOi-der,\»H=,.     Ctilic  Space— Validittj  of  Byt-Law. 

This  was  a  special  c&se  stated  by  Magistrab'H  for  the  Borough  of 
Southport,  raising  the  question  ns  to  the  validity  of  a  bye-law  or 
regulation  made  by  the  Alayor  and  Corporation  of  Southport,  providing 
that  in  cowsheds  in  the  Borough  there  must  be  800  cubic  t'oet  of  free 
aii^^pace  for  each  animal.  The  appellant,  a  dairyman  and  cow-keeper, 
had  been  convicted  fui'  contravening  the  regulation,  which  purported 
to  be  made  under  the  Conta^ous  Diseases  (Animals)  Act,  187S,  and 
the  Dairies,  Cownhedx,  and  Milk  Shops  Order  of  18Sa,  and  was  dated 
April  8th,  189<i.  It  was  contended — (1)  that  the  regulation  in 
question  was  onf  that  could  not  be  made  by  the  Mayor,  Aldermen, 
and  Burgesses  at  the  local  authority  under  tlie  Order  of  1883;  (2) 
that  the  word  "  ventilation  "  in  the  13th  section  of  such  Order  did 
not  aiithoriwe  any  regulation  with  itgard  tn  the  iitiBulity  of  air  space 
(3)  that  the  provisions  of  section  34  of  the  C<jntagioUB  Diseases 
(Animals)  Axst,  1878,  did  not,  nor  did  section  9  of  the  Act  of  1886.  or 
any  other  provision  of  either  Act  authorise  the  making  of  any  Order 
of  the  Privy  Ctmncil  regulating  air  space  or  free  air  space ;  and  that, 
therefore,  in  so  far,  if  at  all,  as  the  Dairies,  Cowsheds,  and  Milk 
Shops  Order  oE  1885  imposed  any  restrictions  as  to  air  spaoe.  or 
purported  to  authorise  the  making  of  any  regulations  by  the  local 
authority  as  to  air  space,  such  Order  was  invalid. 

Mr.  MouLTOS,  Q.C.,  for  the  appellants,  contended  that  the  power 
given  to  make  regulations  with  regard  to  ventilation  of  cowsheds  did 
not  include  that  of  making  regulations  as  to  the  amount  of  air  space. 
Ventilation  and  air  space  were  entirely  distinct  things.  Cattle  in  a 
cattle  truck  on  a  railway  have  plenl^'  of  ventilation,  though  they  were 
packed  as  tight  as  they  could  stand.  The  Order  in  Council  was  ultra 
vires  and  the  rules  were  nullities.  He  cited  the  "  Institute  of  Patent 
A^nts  V.  Lockwood  {\mA)  (H.  L.)." 

Mr.  MocMoRKAif,  Q.C.,  for  the  respondents,  contended  that  the 
Order  in  Council  included,  and  rightly  included,  provisions  for  air 
space  as  well  as  ventilation.  Therefore,  the  Borough  authority  was 
entitled  tij  make  regulations  in  respect  thereof.  He  cited  "  Ek  parte 
Kingston"(lS  L.R„  Ir..  509);  "Ejt  parte  Foreman"  tIS  Q.B.D., 
393) ;  •'  Eeed  v.  Parvell "  (5  Q.R.D.,  186). 

The  Court  upheld  the  vuliditj-  of  the  bye-law, 

Mr.  Justice  Wright  said  that  by  section  3-t  of  the  Conh^ous 
Diseases  (Animals)  Act,  187H,  the  Privy  Council  were  empowered  to 
make  Orders  subject  to  the  provisions  of  the  Act  for  the  lighting, 
ventilating,  cleansing,  and  water  supply  of  cowsheds  and  diuries,  and 
for  authorizing  a  \oca\  nvittio'citY  to  wnke  te^nlations  for  the  purpCUK^ 
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aforesaid.  Bj  section  58  such  an  Order  was  to  have  the  effect  of  an 
Act  of  Parilament.  In  1885  the  Privy  Council  made  an  Order  under 
the  Act.  By  section  7  of  that  Order  it  was  provided  that  it  should 
not  be  lawful  for  a  cowkeeper  to  begin  to  occupy  a  dairy  or  cowshed 
unless  he  first  made  provision  to  the  reasonable  satisfaction  of  the 
local  authority  "  for  the  lighting  and  the  ventilation,  including  air 
space  and  the  cleansing,"  &c.,  of  the  same.  By  section  8  it  was 
provided  that  it  should  not  be  lawful  for  a  cowkeeper  to  occupy  any 
cowshed,  whether  old  or  new,  "  as  long  as  the  lighting  and  the 
ventilation,  including  air  space  and  the  cleansing,"  &c.,  were  not  such 
as  were  proper.  By  section  13  (b)  a  local  authority  had  power 
granted  to  make  rules  for  "regulating  the  lighting,  ventilating, 
cleansing,  drainage,  and  water  supply  of  dairies  and  cowsheds."  The 
question  was,  Did  those  words  give  the  power  to  the  local  authority  to 
make  regulations  for  air  space  as  well  as  ventilation  ?  It  was  rather 
strange  that  air  space  should  be  included  in  section  7  and  8  and  not 
in  section  13.  The  Order  under  the  Act  was  to  have  the  effect  of  an 
Act  of  Parliament.  What  was  the  effect  of  that  ?  The  case  cited 
about  the  Institute  of  Patent  Agents  showed  that,  in  such  a  case,  the 
order  and  statute  should  be  read  together.  Following  that  principle, 
there  was  no  inconsistency  in  interpreting  section  13  of  the  Privy 
Council  Order  as  giving  power  to  the  local  authority  to  make 
regulations  in  respect  of  *'  ventilation  and  air  space." 

Mr.  Justice  Kennedy  concurred.  This  was  a  case  of  a  conviction 
for  breach  of  the  regulations  as  to  cowsheds.  The  regulation  was 
said  to  be  ultra  vires.  It  seemed  to  the  learned  Judge  that  there  was 
nothing  wTong  in  a  Privy  Council  Order  under  the  Act  dealing  with 
air  space.  In  fact,  they  had  provided  for  air  space  as  well  as  ventilation 
for  all  dairies  and  cowsheds,  both  old  and  new,  though  it  was  difficult^ 
to  see  why  in  sections  7  and  8  ventilation  and  air  space  were  included 
and  not  in  section  13.     The  decision  of  the  magistrates  was  right. 
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The  Webbb-Parkes  Prize  and  Medals. — In  December  1894  Dr. 
HermaDD  Weber  offered  to  the  Royal  College  of  Physicians  of  London,  a  sum 
of  ^2,500,  afterwards  increased  to  ^8,000,  to  found  a  prize  in  memory  of  the 

late  Dr.  Edmund  Alexander  Parkes,  and  for  the  promotion  of  the  study  of  the 
etiology,  the  prevention,  the  pathology,  the  core,  or  the  treatment  of  tuber- 
culosis. The  gift  was  gratefully  accepted  by  the  College,  and  regulations  were 
drawn  up  and  issued  in  January  1895,  providing  that  the  prize,  amounting  to 
£150,  should  be  awarded  triennially,  that  a  bronze  medal  should  be  given  to 
the  recipient  of  the  prize,  and  a  similar  medal,  to  be  distinguished  as  the 
second  medal,  to  the  essayist  who  came  next  in  order  of  merit. 

The  dies  for  the  medal,  which,  as  will  be  seen  from  the  accompanying 
illustration,  is  a  work  of  very  great  artistic  merit,  were  prepared  under  the 
direction  of  the  founder  of  the  prize,  who  is  well  known  as  an  amateur  of 
this  beautiful  form  of  art,  by  Mr.  Frank  Bowcher,  of  Camden  Town.    The 
obverse  presents  an  admirable  portrait  of  the  founder  Dr.  Hermann  Weber^ 


B)b  prolile,  wliilsr  tlie  reverse  of  tlic  medal  rcpreecnts  Aaklepios  senteci,  wiili 
■,  Apollo,  and  Hernkles  alanding  before  Iiim.  Tlio  ideii  is  tliat  ihe 
a  ( AsklepioBi  arnils  liijnself  of  tlie  powers  of  Xature  Id  preventing  uml 


igpuloionwy  lubiTciilusia,  He  requires  Tor  tbeBe  purpoaea  fu 
by  Demeter ;  Itpbt  and  wanntb  by  Apollo,  ibe  Smi  and  promoter  of  growth. 
lie  de«troyer  of  injurious  microbes;  and,  furiber,  purity  of  air  and  muscular 
force  represented  by  Herakles.  Tlie  inscription  on  ihe  reverse  reads,  "  The 
Prevention  and  Cure  of  Tuberculosia."  Tlie  figures  are  taken  from  Greek 
Bculplurea  and  coins  of  Ibe  best  period  of  Greek  art.  Tbe  name  of  tbe 
recipient  is  engmved  on  the  edge  of  the  mcdnl. 

The  first  award  was  made  on  Bt.  Luke's  Day,  OctotMr  leili.  I8!>T;  tbo 
BubjKt  previously  announce*!  as  ttiat  upon  wliich  tlie  essays  were  tu  be 
written  was  "  The  Means,  Propliyluelic  or  Cuniive,  deemed  liy  the  Author  to 
bave  Value  in  the  Control  of  Tuberculmts.  especial  regard  being  had  to  their 
application  to  Human  Tuberculosis,"  Tbe  writer  of  the  l>est  essay  was 
Dr.  Arthur  Ransome.  of  Boumemouih,  who  received  tbe  priKe  and  medal, 
■while  the  second  medal  was  awarded  to  Dr.  Peter  Paterson  of  Glasgow.  The 
President  in  making  the  award  said  that  tlie  number  of  essays  sent  in  had 
been  considerable,  and  that  some  of  them  were  of  great  value. 
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